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In  this  treatise  the  writer  has  attempted  to  condense  into  the  limits 
assigned  to  him  the  substance  of  modern  ophthalmic  knowledge.  The 
standpoint  is  clinical  and  the  purpose  is  practical ;  but,  whatever  is 
necessary  to  a  correct  understanding  of  a  disease  is  presented,  because 
sound  treatment  can  only  be  attained  by  a  proper  knowledge  of  causes, 
connections,  and  processes.  Brief  statements  of  anatomy,  including 
microscopic  structure,  have  been  introduced.  In  microscopic  pathology, 
the  writer  has  been  obliged  to  depend  upon  the  labors  of  others,  and 
has  endeavored  to  present  views  which  are  most^^^t,  in  so  far  as 
he  has  offered  any.  rS) 

Knowing  how  largely  disturbances  of  ref^non  and  of  muscular 
function  enter  into  troubles  of  sight,  heH^e^recognized  their  impor¬ 
tance  by  discussing  them  before  begiirffrag^lie  consideration  of  inflam¬ 
mations  and  other  structural  char^esr  They  are  considered  in  Part 
First.  In  Part  Second  the  diseas©of  the  eye,  as  they  are  usually  un¬ 
derstood,  are  presented.  It  J^roferliaps  worth  remarking  that  in  each 
part  we  are  conducted  tc^tfwWain :  in  the  first,  by  the  motor  nerves ; 
in  the  second,  by  waj  optic  nerve.  It  is,  therefore,  unavoidable 

that  there  should  lA^s^me  reference  to  the  physiology  and  pathology 
of  the  brain  ant^grvous  system.  Nor  can  diseases  of  the  eye  be  dis¬ 
cussed  witho^Oaking  into  account  diseases  of  remote  organs  and  of 
the  genei^jVystem.  To  them,  therefore,  brief  reference  is  often  made. 
Ophthalmology,  as  a  field  of  special  cultivation,  has  in  late  years  at- 
wonderful  development,  but  its  relations  to  and  dependence 
^pn  general  pathology  are  more  manifest  now  than  ever.  It  has 
Allied  light  of  no  feeble  kind  upon  the  pathology  of  other  parts  of  the 
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body,  but  it  none  the  less  seeks  to  be  illuminated  by  knowledge  pro¬ 
cured  from  the  study  of  general  medicine. 

The  writer  has  not  only  contributed  what  his  own  experience  may 
have  fitted  him  to  present,  but  has  largely  made  use  of  the  labors  of 
others.  Besides  the  standard  works  and  journals  enumerated  on  page 
v,  and  to  which  reference  is  made  in  the  text,  he  has  consulted  many 
monographs  and  smaller  treatises  which  are  not  mentioned.  Many  of 
the  illustrations  have  already  been  published,  while  a  few  have  been 
especially  prepared  for  this  work.  In  the  list  which  is  given,  proper 
acknowledgment  is  made. 

The  author’s  warmest  thanks  are  due  to  his  friends,  Dr.  J ames  L. 
Minor  and  Dr.  A.  H.  Buck,  for  assistance  in  preparing  this  work  for 
the  press. 

New  York,  233  Madison  Avenue. 
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PART  I. 


GENERAL  ANATOMY  OF  THE  GLOBE. 


The  eyeball  is  a  spheroid  contained  within  the  orbit,  whose  protection 
is  completed  by  the  eyelids.  It  rests  upon  a  cushion  of  fat  and  fibrous 
tissue,  and  is  rotated  by  six  muscles.  It  is  lubricated  behind  by  fluid  upon 
the  layer  of  fibrous  membrane  with  which  it  is  in  contact,  and  which  is 
called  the  oculo-orbital  fascia  or  capsule  of  Tenon .  In  front  it  is  moistened 
by  the  secretion  from  its  covering  membrane,  the  conjunctiva ,  and  from  the 
lachrymal  gland.  It  consists  externally  of  the  cornea  an dfgt^otica  or  sclera. 
A  line  drawn  perpendicularly  through  the  centre  of  thgS&rhea  is  its  antero¬ 
posterior  diameter  or  axis  ;  a  line  perpendicular  toj^mf  in  a  plane  parallel 
to  the  median  plane  of  the  body  and  through  it^g^metrical  centre,  is  its 
vertical  axis  ;  and  another  in  a  horizontal  plane  ^Cj-pendicular  to  both  these, 
and  passing  through  the  same  centre,  is  ihQ/7w)*izontal  or  transverse  aocis. 
A  plane  which  shall  pass  through  both  vemcaFand  antero-posterior  diame¬ 
ters  will  touch  the  surface  of  the  eye  cfe  kh  vertical  meridian.  A  similar 
plane,  passing  through  the  transverse  ^fflB^antero-posterior  axes,  will  form  at 
the  surface  of  the  globe  the  honzoiftmmeridian.  The  plane  passing  trans¬ 
versely  through  the  vertical  meri dMi  forms  at  its  surface  the  equator  of  the 
globe,  and  the  anterior  and  pgperior  extremities  of  the  diameter  perpen¬ 
dicular  to  this  plane,  which^Ms  axis,  are  the  poles  of  the  eye.  All  planes 
going  through  the  geomgMyi  centre  will  form  pnncipal  meridians  or  great 
circles.  All  planes  norfpapmg  through  this  centre  will  form  lesser  circles , 
or  those  of  latitude.-  Tftese  terms  and  all  others  common  to  spherical 
geometry  are  madfl>fep  of  in  the  topography  of  the  eye. 

In  the  measurements  of  the  eye  it  has  become  the  custom  to  employ 
the  metric  pr  decimal  system  ;  but  other  systems  are  to  some  degree 
retained,  aaM;i|^will  be  proper  to  indicate  their  relations  to  each  other. 

i  the  English,  Paris,  Prussian,  and 


The  inch  of  the  United  States  is 


in  the  fourth  decimal,  which  difier- 
is  divided  into  10  decimetres,  100 
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The  metre  contains  39.37  English  inches. 

“  “  “  37.  Paris 

££  “  ££  38.23  Prussian  “ 

“  “  “  38.  Austrian  £C 

One  English  inch  contains  25.4  mm. 

“  Paris  ££  “  27.07  “ 

“  Prussian  “  ££  26.16  “ 

“  Austrian  ££  “  26.28  “ 

All  inches  are  divided  into  12  lines  ;  therefore — 

One  English  line  =  2.1116  mm. 

££  Paris  ££  t±  2.256  ££ 

££  Prussian  ££  =  2.18 
£<  Austrian  ££  =  2.19  ££ 


Very  many  of  the  measurements  in  use,  until  within  late  years,  were 
based  on  the  Paris  foot,  inch,  and  line.  A  few  examples  of  their  English 
and  metric  value  will  be  convenient. 

20  Paris  feet  (20')  =  21  English  feet  1  inch  (253")  =  6.496  metres. 

1  ££  foot  (P  )  =  12.65  ££  inches  =  .3248  ££ 

1  ££  inch  =  1.056  ££  ££  =  .02707  ££ 

1  English  foot  =  11.3408  Paris  ££  —  .3048  ££ 

1  ££  inch  =  .9467  <£  ££  =  .0254  ££ 

6  Metres  =  18'  6"  <£  ££  =  19'  8"  English. 

If  a  horizontal  section  of  the  eye  be  made,  we  find,  going  from  before 
backward,  the  following  parts,  viz. :  The  cornea  ;  the  space  called  aqueous 
chamber  and  filled  by  aqueous  humor,  and  which  contains  also  the  iris , 
which  divides  the  aqueous  chamber  into  the  anterior  awjf^smrior  cham¬ 
bers ,  and  is  itself  perforated  by  an  opening,  the  pupil  crystalline  lens , 
enclosed  in  a  capsule  which  by  certain  fibres  is  attache^by  its  edge  to  the 
tips  of  the  ciliary  processes  ;  behind  the  lens  the  ppfmts  vitreum  or  vitreous 
humor  ;  in  contact  with  the  vitreous  is  the  rejfficg* into  which  passes  the 
optic  nerve  ;  external  to  the  retina  is  the  chopmjk^r. hich,  at  a  place  near  the 
corneal  edge,  takes  the  name  of  ciliary  bodth&p cPis  raised  into  folds  called 
ciliary  processes ,  and  is  also  continuous  w^thbhe  iris  ;  outside  of  the  cho¬ 
roid  and  in  front,  joined  to  the  cornea, (i^  the  sclera ,  which  behind  is  con¬ 
tinuous  with  the  sheath  of  the  optic  nerve.  The  optic  nerve  passes  through 
the  sclera  and  choroid  and  joins  tW^tina. 

The  eye  has  been  spoken  of  spheroid,  its  antero-posterior  diameter 
being  the  larger.  This  and  ^ther^f acts  in  regard  to  its  dimensions  appear 
in  the  following  table  com]^4e|kirom  various  authors,  but  chiefly  from  Ed. 
Jaeger. 


Eye-ball 


posterior  axis, 
le  diameter. 


24.3 

23.6 


YjJiffil  diameter . =  23.4 


SJifckness  at  apex. 

^  ££  at  margin . 

Eadius  of  front  surface  . . . 

Diameter  at  base . 

Thickness  at  ciliary  region . 

££  behind.. . 

Average  diameter . 


0.9 

1.2 

7.5 

12. 

0.7 

0.9 

4. 
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Lens . Badius  of  anterior  surface .  — 

“  . Equatorial  diameter . = 

“  . Axis  (thickness) . = 

Vitreous .  “  . . * . .  — 

Optic  disc ....  Diameter . = 

Ciliary  body . .  Breadth .  = 

Retina . Thickness  at  fovea . = 

“  .  “  “  macula  lutea. . = 

Dist.  from  posterior  surface  of  cornea  to  front  of  lens  = 
Dist.  from  centre  of  macula  lutea  to  centre  of  optic  disc  = 


8.2  mm. 

8.7  to  10.3  mm. 

3.7  to  4.7  “ 

15.1  mm. 

1.4  “ 

7. 

0.1  “ 

0.49  “ 

2.6  “ 

4.  “ 


For  practical  purposes  it  is  important  to  understand  very  correctly  the 
relations  of  the  parts  composing  the  anterior  half  of  the  eye.  The  sub¬ 
joined  diagram,  from  Merckel,  presents  them,  in  most  respects,  satisfactorily. 

The  edge  or  limbus  corneae  is  indicated  by  the  shading  and  by  the  at¬ 
tachment  to  it  of  the  conjunctiva.  A  point  to  be  noted  is  that  the  extreme 
limit  of  the  transparent  cornea  does  not  reach  back  to  the  place  from  which 
the  iris  springs  ;  hence,  a  punc¬ 
ture  can  be  made  into  the  ante¬ 
rior  chamber  through  the  ante¬ 
rior  edge  of  the  sclera.  The 
periphery  of  the  iris  is  more  re¬ 
tracted  than  the  figure  shows, 
while  its  pupillary  margin  comes 
forward  in  advance  of  the  per¬ 
ipheral  attachment,  because  it 
rests  on  the  convex  surface  of 
the  lens.  A  clear  perception  of 
these  facts  is  indispensable  in 
operating  at  this  region.  The 
existence  of  that  congeries  of 
vessels  called  the  canal  of 
Schlemm ,  or  the  circular  venous 
sinus ,  is  also  to  be  noted.  It 
has  important  relations  to  the 
physiology  of  the  anterior  cham¬ 
ber.  It  is  the  outlet  by  which 
the  aqueous  humor  finds  its  way 
into  the  circulation,  and  is  sup- 
posed  by  Schwalbe  to  have  inQ&< 
its  wall  minute  clefts  for  ^ 
purpose  ;  but  this  is  dispui^vby  Leber.  Immediately  in  front  of  the  sinus 
are  to  be  found  dehcatc/ftbWs  passing  from  the  cornea  across  the  angle  of  the 
anterior  chamber  to  tlrajf?is.  They  are  insignificant  in  man,  and  are  called 
the  pectiniform  hgafiaynt.  In  lower  animals,  viz. :  in  the  ox  and  in  swine, 
etc.,  they  are  mcpeNleveioped,  and  constitute  the  canal  of  Fontana.  Upon 
theories  of  i^kp^rcular  pressure,  the  parts  now  alluded  to  have  an  impor¬ 
tant  value.  aqueous  humor  is  derived  from  the  vessels  of  the  iris  and 

of  the  cilia^^q^rocesses.  The  posterior  chamber  is  entirely  shut  off  from 
the  antoAor  chamber  by  the  contact  of  the  iris  with  the  lens,  and  even 
whei^^tepupil  is  well  dilated  the  contact  continues.  A  remark  about  the 
anjtoor  chamber  may  be  made :  that,  while  its  greatest  depth  is  from 
am.  to  3.5  mm.,  it  does  not  seem  to  be  so  deep,  because  the  refraction 
^the  cornea  and  aqueous  humor  makes  the  iris  seem  nearer  to  us  than  it 


Fig.  1.— Se<^^Sjf  the  Anterior  Part  of  the  Globe,  mag¬ 
nified  six  tiffl^l^Wrhe  iris  has  been  shrunken  and  displaced 
by  the  prefer viagmiid.  It  should  lie  more  in  contact  with 
the  lei^k  ancMvould  thus  reduce  the  size  of  the  posterior 
chambefe  C ,  cornea ;  Co,  conjunctiva ;  Sv ,  sinus  venosus, 
or  carffako?  Schlemm ;  Lp,  lig.  pectinatum ;  S,  sclera  :  Me, 
musAiliB  ciliaris ;  Pc,  processus  ciliaris :  Ch,  choroidea : 
Zj^ris ;  Sph,  muse,  sphincter  iridis ;  Pch,  perichoroideal 
;  Os,  ora  serrata  retinae ;  Z,  zonula  or  suspensory 
’gament  of  lens ;  L,  lens ;  Per,  ciliary  part  of  retina. 
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really  is — just  as,  in  wading  a  brook,  the  water  looks  more  shallow  than  we 
may  have  found  on  trial,  to  our  regret,  it  actually  proved  to  be.  The  sphinc¬ 
ter  of  the  iris  makes  the  pupillary  part  of  the  membrane  thicker  than  the 
rest  of  it.  Another  point  to  be  observed  is  that  the  ciliary  processes  do 
not  touch  the  rim  of  the  crystalline.  There  is  always  a  separation  between 
them.  The  zonula  of  Zinn,  or  suspensory  ligament  of  the  lens,  comes  from 
the  posterior  surface  of  the  ciliary  processes,  and  is  attached  to  the  lens- 
capsule.  It  splits  into  fine  fibres,  which  go  more  to  the  anterior  surface  of 
the  lens  than  to  the  posterior. 

Passing  to  the  deep  part  of  the  eye,  we  have  the  retina,  beginning  at 
the  optic  nerve  and  lining  the  concavity  of  the  globe  to  the  posterior  edge 
of  the  ciliary  body.  Because  its  edge  is  irregular  it  is  called  the  ora  serrata. 
The  retina  is  transparent  and  thicker  near  the  optic  nerve  than  at  any 
other  part.  At  a  point  4  mm.  from  the  centre  of  the  nerve,  on  its  temporal 
side,  and  about  1  mm.  below  it,  is  a  depression  called  the  fovea  centralis . 
Around  it  the  retina  has  a  faint  yellowish  or  tawny  color  over  an  ill-de¬ 
fined  elliptical  space,  and  this  region  is  called  the  macula  lutea,  or  yelloiu 
spot.  Its  greatest  diameter,  which  is  horizontal,  is  about  0.8  mm.  The 
thickness  of  the  retina  near  the  nerve  is  0.8  mm.  The  fovea  centralis  is  0.2 
mm.  in  diameter.  Outside  of  the  retina  is  the  choroid,  which  is  perforated 
by  the  optic  nerve,  and  consists  chiefly  of  blood-vessels  and  pigment  and 
connective  tissue.  The  pigment  is  of  a  dark  brown  color,  and  varies  in 
amount  in  different  persons.  We  find  a  layer  of  hexagonal  epithelium, 

filled  with  pigment-granules  and 
containing  each  a  nucleus,  which  was 
formerly  assigned  to  the  choroid,  but 
is  now  regarded  as  the  most  exterior 
layer  of  the  retina.  Intihe  choroidal 
stroma  are  irregnlawe^^with  stellate 
processes  and  nugjjgfcJmled  with  pig¬ 
ment  -  granules/^Shere  is  also  free 
pigment  scathed  among  the  vessels. 
The  chorQjkfi)  vessels  will  be  men¬ 
tioned  h^Mfter.  At  the  point  where 
the  r^Ei^pvfcerminates,  or  no  longer 
poteesfces  nerve  -  elements,  we  have 
t^O^eginning  of  that  part  of  the 
L’oid  called  the  ciliary  body  (Fig. 
It  is  divided  into  the  pars  non 
plicata  behind,  and  the  pars  plicata 
in  front.  The  plica3  or  folds  are 
some  seventy  in  number  and  of  un- 

_ _ 0 _  _ ^  __  a  congeries  of  vessels,  which  in  front 

lift  themselves  up  into  p^ecting  masses,  and  are  called  the  ciliary  pro - 
cesses.  The  great  fi^Spdance  of  blood-vessels  aggregated  together  in  the 
choroid  and  the  qdTra^y  processes  is  required  to  secrete  the  pigment  and 
to  furnish  nutri^^material  for  the  vitreous  body  and  lens,  which  have 
no  blood-ve^&^ 

Outside  ^\!fche  ciliary  body,  inserted  between  it  and  the  sclera,  is  a  mass 
of  musculi^  fibres,  known  as  the  ciliary  muscle .  Its  most  exterior  fibres 
run  m  eridians  of  the  eye  ;  those  which  lie  next  run  in  oblique  direc- 
tion^pdiich  slant  more  and  more  as  we  go  deeper,  until  we  come  to  the  in- 
Jsbst  set,  which  take  a  circular  direction.  The  whole  mass  in  meridional 
on  has  a  triangular  form  whose  apex  and  point  of  attachment  is  at  l.a., 


equal 


They 
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Fig.  3  (from  Gerlach :  “  Beitrage  zur  Normalen  Anatomie  des  Menschl. 
Auges,”  1881). 

The  place  of  attachment  is  called  by  Gerlach  the  ligamentum  annulare . 
The  anatomy  of  this  region  of  the  eye  was  long  misunderstood,  and  there 
is  likely  to  be  confusion  from  the  variety  of  terms  which  have  been 
employed  at  different  periods.  The  insertion  of  the  ciliary  muscle  is 
upon  the  choroid,  and  its  effect  is  to  relax  the  fibres  which  pass  from 
the  tips  of  the  ciliary  processes 
to  the  margin  of  the  lens,  and 
which  fibres  are  known  as  the 
zonula  of  Zinn,  or,  suspensory 
ligament  of  the  lens.  This  name 
is  also  extended  to  a  transparent 
membrane  which  lies  between 
the  ciliary  body  and  the  vitreous. 

The  purpose  and  effect  of  the 
ciliary  muscle  is  to  permit  the 
crystalline  lens  to  become  more 
convex.  The  space  between  the 
ciliary  processes  and  the  margin 
of  the  lens  has  lately  attracted 
special  attention  in  reference  to 
the  way  in  which  effete  matter 
from  the  vitreous  can  escape  from  the  eye.  The  iris  has  pigment,  blood¬ 
vessels,  epithelium,  and  also  two  sets  of  muscular  fibres  which  regulate  the 
size  of  the  pupil ;  iris,  ciliary  body,  and  choroid  are  together  known  as  the 


Fig.  3. 


uvea. 

Experiments  upon  living  animals,  made  first  in  1876,  by  Prof.  Boll,  of 
Bologna,  and  subsequently  pursued  by  Prof.  Kiihne,  of  ^Heidelberg,  have 
demonstrated  the  existence  of  a  pigmentary  substance  itNihe  retina,  which 
is  called  the  visual  purple  or  visual  rose.  It  is  a  sedr^Jion  from  the  hex¬ 
agonal  pigment-epithelium  of  the  retina.  Its  properties  are  summed  up  by 
Dr.  Ayers  (in  the  New  York  Medical  Journal ,  M€y,Jl881,  p.  582),  who  says 
that  it  is  an  albuminoid  compound  belonging^fcQ>ne  rods  in  their  outer  seg¬ 


ments,  not  to  the  cones.  Its  extraction  req 
sodium  chloride,  or  a  two  per  cent.  solu^E3l 


a  ten  per  cent,  solution  of 
^all,  and  other  steps  which  a 


foot-note  describes.  It  is  a  photo- «li epical  substance,  sensitive  to  light, 


and  in  man  beco: 
fishes,  chiefly  the1 


leached  to  a  yellow  hue.  In  some 
,  ___v  _  ep-sea  varieties,  it  is  not  changed  in 

color  by  ligjd|0jut  remains  purple.  Its  secretion  in  ani¬ 
mals  is  increased  by  pilocarpine  and  muscarine.  We 
know  drugs  or  nerves  whose  action  can  diminish 

;y.  When  a  person  is  for  a  long  time  kept  in 
!s,  it  becomes  abundant,  and  chemical  rays  of 
ave  the  greatest  effect ;  hence,  if  then  bright  light 
let  in  on  the  eye,  it  is  greatly  dazzled.  On  the  other 
^SXhand,  being  bleached  by  light  to  a  yellow  hue,  this  tint 
is  the  gre^tqrt^obstacle  to  the  action  of  chemical  rays,  and,  being  in  this 
conditional^  eye  does  not  see  well  on  passing  into  a  dark  room.  The 
purple  s^ns  needful  to  the  appreciation  of  dim  light,  and  its  conversion 
into  £&low  is  a  defence  of  the  retina  against  the  injurious  influence  of 
brhtffr  “  -  ‘  -  .  -  -  -  -  - 


;ht.  It  is  seen  that  the  retina,  in  its  chemical  properties,  bears 
e  analogy  of  the  eye  to  a  photographic  camera  in  the  most  surpris- 


and  complete  manner.  Indeed,  by  confining  rabbits  in  darkness  for 
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a  length  of  time  and  then  exposing  them  to  a  bright  window  crossed  by 
bars,  decapitating  them  in  a  room  lighted  only  by  a  sodium  flame,  and 
treating  the  retina  by  a  solution  of  alum,  and  in  a  manner  similar  to  the 
usual  processes  of  photography,  a  picture  or  optogram  can  be  developed 
and  fixed  in  the  retina  and  preserved  for  future  study.  Such  a  picture  is 
given  in  the  diagram  (Fig.  4)  copied  from  the  New  York  Medical  Journal, 
March,  1881,  and  taken  by  Dr.  Ayers,  who  worked  with  Prof.  Kuhne  in 
his  laboratory. 
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Having  these  general  facts  of  the  anatomy  of  the  eye,  we  are  prepared 
to  understand  its  function,  while  the  details  of  structure  of  the  separate  parts 
will  be  postponed  to  the  several  chapters  in  which  their  diseases  will  be 
considered. 

We  find  the  eye  constructed  of  lenses,  between  which  is  interposed  a 
diaphragm  perforated  by  an  opening — the  pupil — which  becomes  larger 

or  smaller  as  circumstances  re¬ 
quire,  and  thus  cuts  off  the  periph¬ 
eral  rays.  These  lenses  gather  the 
rays  of  light  into  an  image  which 
falls  upon  the  retina,  and  reflec¬ 
tions  are  in  great  measure  prevent¬ 
ed  by  the  absorbent  action  of  the 
pigment-layer.  The  retina  is  made 
up  of  nerve-elements  of  peculiar 
structure,  and  of  the  fibres  coming 
to  it  from  the  opti^mrve,  and  of 
connective  tissi^VThe  only  ele¬ 
ments  we  nowvneed  to  consider 
are  the  baciM^ox  rods  and  cones. 
They  ar%@on  the  outer  surface 
of  the  retina,  next  the  epithelium, 
and  may  be  likened  to  the  pile  of 
Jv0fcf4>ecause  they  stand  perpen- 
larly  to  its  surface.  At  the 
__  .ea  centralis  they  are  most  nu- 
(2fmerous  and  elongated,  the  cones 
alone  existing  here.  The  minute 
structure  of  the  retina  at  the  fovea 
centralis  is  shown  in  Fig.  5,  which 
is  taken  from  Schultze’s  schematic 
section,  given  in  Strieker.  The 
fibres  of  the  optic  nerve  are  the  in- 
FlGC§V  ~  nermost  of  the  nerve-elements  of 

.♦  the  retina,  and  at  the  fovea  cen¬ 

tralis  are  not  t^^o^found.  They  convey  to  the  brain  the  impressions  ex¬ 
cited  in  otheSS^uements  of  the  retina,  and  are  themselves  not  capable  of 
being  stinn^ated  by  light.  On  this  account  the  optic  disc  is  insensitive  to 
light  ai^QpSstitutes  the  blind  spot  in  the  visual  field.  If,  with  the  right 
eye,  look  at  the  cross  in  Fig.  6  (from  Helmholtz)  placed  at  twelve 
inckj^^listance,  the  circular  white  spot  will  correspond  to  the  size  of  the 
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vacancy  in  the  field  of  most  persons.  The  cross  is  above  the  level  of  the 
centre  of  the  circle,  because  the  fovea  centralis  is  lower  than  the  middle  of 
the  optic  disc. 

All  parts  of  the  retina  up  to  the  ora  serrata  are  capable  of  perceiving 
light.  The  impressible  surface  is  not  quite  a  hemisphere,  and  if  it  stood 
out  beyond  the  obstruction  of  the  nose  and  the  other  surroundings  of  the 
eye,  each  would  be  able  to  include  within  its  scope  a  corresponding  ex- 


Fig.  6. 


tenor  hemisphere  or  field  of  vision.  The  space  which  the  eye  at  rest  can 
cover  in  vision  varies  according  to  the  facial  peculiarities  of  each  person 
and  the  prominence  of  the  eye  from  the  orbit ;  we  shall  return  to  the  sub¬ 
ject  of  the  visual  field  farther  on.  The  middle  of  the  retina  is  its  most 
sensitive  part,  and  when  we  give  attention  to  an  object,  i.e .,  look  at  it,  we 
turn  the  eye  so  that  the  object  shall  be  imaged  on  the  fovea  centralis. 
"When  from  a  luminous  point  rays  pass  through  a  bicWvex  lens,  they 
are  again  gathered  together  on  the  opposite  side  o$<^fee*ens  to  a  point, 
and  if  we  place  before  the  lens  a  luminous  object  li]0a  candle,  from  each 
of  its  points  rays  diverge  which  converge  on  the^Cther  side  of  the  lens  to 
corresponding  points  ;  and  as  point  answers  to^wkn,  a  picture  or  image  of 
the  object  is  formed  which  can  be  present^Kpn  a  screen.  This  image, 
which  we  are  all  familiar  with  in  the  photographic  camera,  is  small  and 
inverted  as  respects  the  object.  If  we  cpnlmict  it  in  a  diagram  on  paper, 
we  find  that  the  size  of  the  image  given  by  lines  drawn  from  the  ex¬ 
tremities  of  the  object  and  passing  @-ough  the  centre  of  the  lens  to  the 
extremities  of  the  image.  Tl^nearer  the  screen  is  to  the  lens,  the 
smaller  will  be  the  image.  EdfcSi  single  biconvex  lens  the  optical  cen¬ 
tre  is  the  same  with  its  gec^yfcQcal  centre.  But,  if  we  have  two  lenses 
acting  together,  the  opticalNjgntre  of  the  combination  will  be  away  from 
the  centre  of  each.  5J«ow3  in  the  eye  we  have  a  combination  of  lenses,  viz., 
the  cornea  and  aqueapsjliumor  composing  one  lens,  the  crystalline  being 
the  other  lens.  Tlra  vUreous  humor  has  no  refractive  effect.  It  is  im¬ 
portant  to  know^M^e  is  the  optical  centre  of  the  eye.  We  have  also  an¬ 
other  centre  is  to  be  considered,  viz.,  the  centre  of  rotation.  And 

thirdly,  th^gfepihetrical  centre  differs  from  both  the  preceding.  The  op¬ 
tical  centi^Ms  very  near  to  and  just  within  the  posterior  surface  of  the 
crystalline  Yens.  Therefore,  to  get  the  size  of  the  image  of  a  given  object, 
line^only  need  to  be  drawn  from  its  extremities  through  this  point  to 
the  Mna,  and  the  space  which  they  include  upon  it  encloses  the  image, 
measure  of  this  image  is  the  angle  which  the  limiting  lines  form  at 
optical  centre.  This  we  know  as  the  angle  of  vision.  All  measure- 
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Fig.  7. 


ments  of  vision  are  necessarily  taken  in  terms  of  angles  (see  Fig.  7).  If 
now  we  wish  to  find  out  the  extreme  degree  of  sensibility  possible  to  the 
retina,  we  may  determine  it  experimentally  by  using  a  variety  of  minute 
objects  as  tests,  viz.,  the  pollen  of  plants,  or  the  capacity  for  resolving  stars 
which  are  near  together.  But  the  understanding  of  the  acuteness  of  sight 
requires  a  measurement  of  the  angle  which  the  object  subtends  at  the 
visual  centre.  Different  eyes  are  found  to  vary  considerably,  and  much 
depends  on  the  brightness  of  the  illumination.  For  a  correct  understand¬ 
ing  of  the  subject  we  must  know  the  exact  situation  of  the  optical  centre 
or  nodal  point.  Its  place,  according  to  Donders,  is  14.858  mm.  from  the 
bacillary  surface  of  the  retina  and  0.3602  mm.  in  front  of  the  posterior 

surface  of  the  crystalline  lens.  It 
is  taken  generally  at  15  mm.  from 
the  retina.  The  centre  of  rotation 
in  normal  eyes  varies  with  the 
position  of  the  eye,  but  for  the 
look  straight  forward  it  is,  in  em¬ 
metropic  eyes,  according  to  Don¬ 
ders  (p.  181),  13.54  mm.  behind 
the  cornea  in  an  axis  of  23.53  mm. 
If  we  subtract  the  thickness  of  the 
membranes,  we  have  it  at  about  8 
mm.  from  the  retina,  and  7  mm.  behind  the  common  nodal  point.  The 
geometrical  centre  will  be  at  half  the  axis,  viz.,  12  mm.  It  thus  appears 
that  the  optical  value  of  the  eye,  if  it  were  reduced  to  a  single  lens,  would 
be  equal  to  one  whose  focus  would  be  three-fifths  of  an  English  inch  in 
focal  length. 

For  investigations  upon  sight,  we  need  to  know  what  is  the  average 
acuity  of  vision  in  good  light  of  a  large  number  of  persons^  This  problem 
has  been  worked  out  by  Ed.  Jaeger,  and  more  perfectly  by  Snellen.  The 
latter  found  that  a  visual  angle  of  one  minute  was  eas^^svrthin  the  ability 
of  most  persons,  and  for  a  practical  test  he  constpdQted  a  series  of  test- 
types,  in  which  the  letters  should  have  for  each  stmfee  a  visual  angle  of  V 
and  the  whole  letter  should  form  an  angle  of  5r,  "or  be  included  within 
a  square  whose  side  should  have  an  angle  .at  the  optical  centre  of  5'. 
These  letters  are  made  of  various  sizes,  are  each  designated  by  a 
number  wdiich  indicates  at  what  distance^hey  must  be  placed  from  the  eye 
to  subtend  the  angle  of  5'.  They  numl@  from  CC.  (200)  to  X.  (10). 

The  most  useful  size  is  that  knowpas  No.  XX.,  and  this  is  to  be  placed  in 
a  fairly  lighted  room  at  20  feet  Mm  the  eye.  The  expression  for  the 
acuity  of  sight  is  V=4 — a  Simula  in  which  V  stands  for  visual  acute¬ 
ness,  d  stands  for  the  distance  ht  which  the  card  is  hung,  and  D  for  the 

read.  The  fraction  indicates  the  required 
reads  print  No.  XX.  at  20  feet  has  V=f£» 
which  is  1 ;  one  whhs^kls  XL.  at  20  feet,  has  V=-f£,  which  is  %  ;  one  who 
reads  CC.  at  20  &Ayhas  Y— §§,  w-hich  is  y1^ ;  one  who  reads  XU.  at  20  feet, 
has  is  4,  and  is  better  than  1.  Critical  study  of  Snellen’s 

series  of  letfo^&has  shown  that  there  is  some  error  in  going  up  the  card 
to  the  letters,  and  that  the  requisite  proportion  is  not  perfectly  ob- 

served^Txl  remedy  this  small  error,  Dr.  Green,  of  St.  Louis,  devised  a 
*types  in  which  the  cube  root  of  0.5=0.795  is  taken  as  the  fac- 
he  fills  certain  gaps  in  Snellen’s  scale.  See  the  accompanying 


number  attached  to  the 
expression.  A  person  ■ 
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Green. 

Snellen. 

Green. 

Snellen. 

200 

200 

40 

40 

160 

32 

30 

126 

25 

100 

100 

20 

20 

80 

16 

15 

64 

70 

12.5 

12 

50 

50 

10 

10 

There  are  many  other  series  of  test-types,  viz. :  by  Schweigger,  by  Giraud 
Teulon,  and  others,  and  some  in  which  symbols  are  employed,  which  may 
be  described  by  those  who  do  not  know  how  to  read.  A  set  of  test-types, 
copied  from  Snellen,  has  been  reproduced  by  Messrs.  Wm.  Wood  &  Co., 
under  the  supervision  of  Dr.  Cutter.  Since  the  metric  system  has  been 
taken  as  the  standard  of  measurement,  a  little  alteration  has  been  made  in 
the  types.  What  was  formerly  taken  as  20  Paris  feet,  or  6.496  m.,  is  now 
reduced  to  6  m.,  which  is  18  J-  Paris  feet,  and  consequently  a  reduction  of 
4TT  of  the  former  distance.  This  has  compelled  a  slight  reduction  in  the 
size  of  the  test-types,  and,  as  now  numbered  in  the  metric  fashion,  they 
run  as  follows : 


XII.  XVI.  XX  XXX.  XL.  L.  LXX.  C.  CC. 

IV.  V.  VI.  IX.  XII.  XVIII.  XXIV.  XXXVI.  LX. 


The  upper  line  gives  the  old  numbers  in  feet ;  the  lower  line  the  new 
numbers  in  metres.  We  may,  therefore,  if  we  have  the  old  set  in  feet, 
read  Y  an(l  in  the  new  set  will  have  for  the  same  degree,  It 


inch  English 
;e  also  need  to 
accustomed 


must  be  noted  that  20  Paris  feet  amount  to  21  feet  andi  1 
measure.  Having  gained  a  standard  for  visual  acuitj^Nt* 
have  a  standard  for  vision  at  short  distances,  such  ajrwfe  are 
to,  in  reading  and  writing.  This  was  first  pm videdAp Jaeger,  and  for  this 
purpose  his  types,  numbered  from  1  to  20,  are  qmra  as  much  used  as  are 
Snellen’s.  \0 

It  will  be  seen  that  Snellen  II.  and  Jaeger  2,  that  Sn.  HI.  and  J.  7, 
that  Sn.  Y.  and  J.  13,  that  Sn.  YII.  -*  qrficlyX  14  and  Sn.  XYI.  and  J.  18 
almost  exactly  correspond.  r. 

If  we  compare  the  types  of  Snell<p^md  Jaeger  we  have  the  following 
equivalents : 


Snellen 


■i 


i.* 

0.5 


Jaeger.  j- 0.325 


II. 

0.6 

2 

0.65 


III. 

1.0 


IV. 

a? 


& 


13 

1.6 


VII.* 

2.5 

14 

2.3 


X. 

3.2 


XIII. 

4.2 


XVI. 

5.2 

18 

5.5 


Paris  feet. 
Metres. 


19 

8.8 


20  Feet. 
12  Metres. 


It  has  alreadvN&Si  stated  that  vision,  as  thus  measured,  is  merely  an 
average.  It  taGio  means  expresses  what  acuity  is  possible  for  many 
persons,  ai^v&h  strong  light ;  Y=f£  or  -f~|  is  not  at  all  uncommon.  I 
have  latel^^sted  a  lady  who  had  Y=f*  measured  by  Green’s  types. 

Helmholtz  found  the  visual  angle  in  one  case  equal  to  50"  in  the 
dist^e™toL  of  parallel  wires.  Instead  of  assuming  the  bodies  of  the 
conelN$fe  the  sensitive  elements  of  the  fovea,  Hansen  locates  the  sensation 
irQheir  tips  or  stems,  and  they  measure,  according  to  Schulze,  0.0006 
(gpn.,  which  corresponds  to  a  visual  angle  of  10"  (see  “  G.  &  S.,”  H., 
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2,  p.  584).  Some  further  details  respecting  the  fovea  centralis  are  here 
in  place.  H.  Muller,  quoted  by  Becker,  gives  its  diameter  as  0.2  x  0.4 
mm.,  and  Becker  calculates  that,  if  it  be  taken  as  a  rectangle,  0.4  mm. 
x  0.2  mm.,  we  shall  have  in  it  13,000  percipient  elements  (cones).  This 
gives  in  the  schematic  eye  a  horizontal  angle  of  1°  31'  1 ",  and  in  the 
vertical,  1°  8'  1".  An  object  at  15  ctm.  distance  ( 6 "  English),  which 
should  be  3  mm.  high  and  4  mm.  across,  would  just  fill  this  space  ;  and 
at  6  m.  an  object  12  ctm.  high  and  16  ctm.  wide,  would  also  fill  it.  It 
follows  that  for  12  inches  we  can  include  at  one  view  print  contained 
within  8  mm.  space,  which  will  be  such  a  word  as,  pencil,  of  the  type  of 
this  page.  In  reading  we  therefore  run  the  eye  forward  over  the  line, 
and  while  the  impression  of  one  word  is  being  transmitted  to  the  brain, 
the  following  word  is  making  its  impression  on  the  retina.  The  time  for  a 
retinal  impression  to  be  made  depends  upon  the  intensity  of  the  light,  and 
is  quite  appreciable  with  weak  illumination.  Because  time  is  required  for 
the  retina  to  respond  to  light,  this  is  called  its  adaptation.  The  retina 
attains  a  certain  maximum  of  reaction  to  light,  and  then  this  declines,  so 
that  it  becomes  less  sensitive.  The  lessened  sensibility  to  light  is  called 
fatigue  of  the  retina.  On  the  other  hand,  impressions  on  the  retina  re¬ 
main  for  a  certain  time  when  the  light  is  withdrawn.  Such  impressions 
of  objects  are  called  after-images.  The  brighter  the  image,  the  longer  will 
the  after-image  remain,  and  the  brighter  will  it  be.  The  duration  of  after¬ 
images  varies  much  in  different  persons  (see  Aubert  in  “G.  &  S.,”  HI., 
2,  p.  508). 

The  fovea  has  been  declared  to  be  destitute  of  blood-vessels,  but  Wads¬ 
worth  figures  one  capillary  within  it,  and  thinks  he  saw  transverse  sections 
of  others.  Mention  has  been  made  of  the  optic  nerve  blind  spot  which 
occupies  a  position  at  an  angle  of  about  12°  to  the  nasal  sid<v©Atlie  centre 
of  the  retina  and  1°  above  it.  But  there  are  also  other  insensitive  parts 
of  the  retina,  and  these  are  such  as  are  covered  by  the  re@ku  vessels.  By 
looking  into  a  dark  space  and  letting  the  light  of  a  lampiall  into  the  eye 
while  a  screen  perforated  with  a  pin-hole  is  mo^mSrapidly  to  and  fro 
before  it,  the  vessels  cast  shadows  on  the  undemVg  parts  of  the  retina 
in  rapid  succession,  and  as  the  image  persisted©  short  period,  the  effect 
is  to  raise  before  the  eye  in  the  darkness  a  phantom  representation  of  the 
vascular  distribution  of  the  retina.  This  Is  called  the  vascular  image  of 
Purhinje.  It  has  been  used  to  prove  sensitiveness  of  the  rods  and 
cones,  and  that  they  are  the  primary^rgans  of  light-perception.  At  the 
middle  of  the  macula  lutea,  no  consrf^able  vessels  are  found.  H.  Mul¬ 
ler’s  injection  of  an  old  man’s^ysy proved  this  non-vascular  space  to 
be  0.41  mm.  x  0.31  mm.  tBe^aPalso  asserts  that  he  can  perceive  the 
blood-corpuscles  streaming through  the  capillaries  of  the  vessels,  provided 
he  excite  retinal  hyperaenma  |>y holding  the  head  down  and  looking  through 
a  blue  glass  at  the  sky.  T^fe  capacity  for  exciting  this  susceptibility  is 
very  variable  in  diffetentjp  er son  s. 

Pressure  on  the^mna,  or  the  galvanic  current,  excites  subjective  lu¬ 
minous  impr  e  hi  cli  may  be  golden  or  crimson,  etc.  The  mem¬ 

brane,  whenh^Mfed,  responds  only  by  luminous  sensations,  never  by  those 
of  pain.  Tnk^ensations  caused  by  other  excitants  than  light  are  called 
phosphene^ov  subjective  sensations.  They  may  be  caused  by  disease. 

Spoken  of  visual  acuity  at  the  fovea  and  how  it  is  measured, 
and  ^feo  having  alluded  to  other  functions  of  the  retina,  we  must  attend  to 
a  |a^aon  of  the  eye  wdiich  is  purely  optical,  viz.,  the  accommodation.  If 
4  ;4owind  before  a  window,  and,  using  only  one  eye,  hold  at  8"  before  it  the 
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point  of  a  pencil  in  the  line  of  some  object  at  which  we  look — say  it  be  a 
distant  tree  or  a  window-shutter- — we  will  notice  that  when  the  tree  is  dis¬ 
tinct  the  pencil-point  is  blurred,  and  if  the  pencil  is  well  defined  the  tree 
is  hazy.  If  we  look  through  a  minute  hole  in  a  piece  of  dark  paper  at  the 
tree,  and  hold  a  pin  at  the  same  distance  as  before  in  the  line  of  sight,  both 
the  pin  and  the  tree  can  be  seen  distinctly  up  to  within  a  few  inches,  simul¬ 
taneously.  But  if  we  look  through  two  pin-holes,  say  at  2  mm.  apart,  and 
get  the  pin  in  the  centre  where  the  holes  seem  to  overlap,  we  see  two  pins 
in  looking  at  the  tree,  and  only  one  in  looking  at  the  pin  when  it  is  brought 
to  a  distance  suitable  to  the  age  of  the  person. 

The  first  and  last  of  these  experiments  demonstrates  that  the  eye  must 
j)ossess  a  faculty  of  accommodating  for  different  distances,  or,  in  other 
words,  of  focussing  for  near  objects.  The  experiment  with  two  pin-holes 
is  known  as  that  of  Scheiner,  and  may  be  illustrated  by  a  diagram  as 
follows : 


Fig.  8. 


It  has  some  value  in  determinations  of  the  refraction 


as  in  accommodation,  as  will  be  noticed  later.  In  Fi  *'8,4  e  object  at  A 
is  nearer  the  eye  than  the  distance  for  which  it  is‘  focussed  ;  hence  the 
bundles  of  light  going  through  the  holes  D  and  ^Mhpinge  on  the  retina 
before  coming  to  their  focus,  which  would  be  ^t(Ofc  Two  images  are  seen, 


each  somewhat  indistinct,  and  they  appea  the 

r  A". 


the  directions  I  A'  and 


In  Fig.  9  the  object  is  more  distanl  than  the  place  for  which  the  eye 


t  O,  but 


cro^JW?  strike  the  retina  in  two  spots  at  I  and  I' ;  they  are  seen  to  lie  in 
the  Correction  I'  A"  and  I  A'.  It  will  be  noted  that  the  places  where  the 


es  are  seen  are  reversed  in  the  two  figures.  If  over  the  hole  D  a 
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slip  of  red  glass  were  placed  in  each  figure,  for  Fig.  8  the  red  image 
would  be  on  the  opposite  side  of  the  optic  axis  as  respects  the  red  hole, 
while  in  Fig.  9  it  would  fall  on  the  same  side  of  the  optic  axis  with  the 
red  hole. 

Evidently,  therefore,  the  eye  must  adjust  itself  to  the  distance  of  the 
object  it  wishes  to  view.  In  this  the  eye  is  subject  to  the  laws  which  pre¬ 
vail  in  all  similar  optical  instruments.  For  a  biconvex  lens,  when  a  lu¬ 
minous  object  approaches,  the  image  retires,  and  as  the  object  retires  the 
image  approaches  the  lens.  Now,  in  the  eye  the  provision  made  to  secure 
the  invariable  location  of  the  image  on  the  retina  is  called  the  faculty  of 
accommodation.  This  faculty  has  its  limits  in  that  there  is  a  point  so 
close  to  the  eye  that  a  distinct  image  cannot  be  formed,  while  for  a  nor-' 
mal  eye  the  remote  limit  is  infinity,  or  a  distance  at  which  rays  become 
parallel. 

The  experiment  with  a  single  pin-hole  proves  that  a  minute  aperture 
renders  the  accommodation  to  a  considerable  degree  superfluous ;  but 
the  experiment  with  two  pin-holes  proves  that  the  faculty  of  accommo¬ 
dation  is  absolutely  indispensable  to  sight.  Because,  while  one  pin-hole 
will  give  a  tolerably  clear  image  of  a  close  object,  two  or  more  pin-holes 
multiply  the  object,  thereby  proving  that  the  rays  from  it  do  not  all  coin¬ 
cide  upon  the  same  spot  of  the  retina. 

How  is  the  accommodation  produced,  i.e.,  what  is  its  mechanism  ?  If 
a  lens  will  bring  parallel  rays  to  a  focus  at  a  given  distance,  rays  which 
are  divergent  will  not  decussate  at  this  point  because  the  bending  power 
over  light  which  the  lens  possesses  will  not  be  sufficient.  If  a  lens  fo¬ 
cusses  at  2  inches  from  itself,  an  image  of  a  gaslight  20  feet  away,  when 
that  light  approaches  the  lens  within  6  inches,  the  image  is  not  at  2  inches, 
but  farther  off,  viz.,  at  3  inches.  But,  suppose  the  image  of  an  object  at 
6  inches  distance  must  be  located  at  2  inches  from  the  flens,  what  must 
be  done  ?  Evidently  the  lens  must  be  made  strongery^at^js,  its  power  of 
bending  light  must  be  increased,  which  is  only  anothe?wky  of  saying  that 
its  focus  must  be  shortened.  Now,  the  refractive of  the  eye  may  be 
compared  to  a  lens  of  of  an  inch  or  15  mm.  fofeis,  and  this  is  adequate 
to  bring  parallel  rays  to  a  focus  on  the  retiri^vjtti  an  object  approach  to 
within  6  inches,  or  150  mm.,  the  image,  fftM^pbe  no  suitable  adjustment, 
will  fall  beyond  the  retina  to  a  distance  o£l\mn.,  and  be  indistinct.  Now, 
there  are  evidently  two  ways  of  meetifc  the  difficulty  in  the  case  of  a  lens 
whose  focus  is  so  short  as  15  mrjp  If  it  were  advanced  toward  the 
object  only  1  mm.  the  error  in  JbciJs  would  be  substantially  corrected, 
and  this  mode  was  long  held  to^J^probable.  But  the  other  solution  is  to 
increase  the  curvature  of  tW4e|is  and  thereby  shorten  its  focus.  By 
measurement  of  the  image^raSfected  from  the  cornea  and  from  the  front 
and  back  surfaces  of  the  when  the  eye  looks  at  a  distant  and  again  at 
a  near  object,  it  was/foum  that  the  curve  of  the  cornea  undergoes  no 
change.  The  front  oVme  lens  becomes  more  convex,  and  therefore  pushes 
forward,  while  the^ack  of  the  lens  undergoes  a  scarcely  appreciable 
change.  It  was. /Helmholtz  who  first  made  these  measurements  by  an  in¬ 
strument  w^i^Nie  invented,  called  the  ophthalmometer.  His  calculated 
results  liq^&^n  repeatedly  confirmed.  We  may  sum  up  changes  in  the 
eye  durin^^tccommodation  as  follows :  the  pupil  becomes  smaller,  the 
front  outlie  lens  becomes  more  convex,  and,  by  advancing  a  little,  carries 
witl^©tffe  iris  and  reduces  the  distance  between  it  and  the  cornea  ;  the 
snor  surface  of  the  lens  becomes  inappreciably  more  convex.  The 
is  thus  increased  in  thickness  at  its  axis,  and  its  equatorial  diameter 
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Fig.  10. 


is  shortened.  Its  edge  becomes  more  rounded.  The  ciliary  processes  swell 
and  project  a  very  little  nearer  to  the  axis  of  the  eye.  These  changes  of  the 
ciliary  processes  have  been  proved  by  examining  the  eyes  of  albinoes,  and 
eyes  in  which  iridectomy  has  been  performed.  A  considerable  magnifying 
power  is  needed  to  see  the  swelling,  and  some  observers  have  denied  that 
it  occurs  ;  but  Coccius,  Becker,  and  Hjort  have  established  it.  The  active 
agent  in  the  process  is  the  ciliary  muscle,  and  the  way  in  which  it  is 
brought  about  is  regarded  to  be  as  follows  :  the 
ciliary  muscle,  whose  fibres  are  meridional,  oblique, 
and  circular,  having  its  origin  at  a  point  exterior 
and  in  front,  when  it  contracts  becomes  thicker, 
and  presses  the  ciliary  processes  nearer  the  optic 
axis  and  enlarges  their  volume.  At  the  same  time 
the  fibres  draw  upon  the  zonula  (suspensory  liga¬ 
ment  of  the  lens)  and  release  the  crystalline  from 
the  tension  under  which  it  is  kept,  and  it,  by  its 
elasticity,  increases  its  anterior  convexity  while  its 
border  grows  more  rounded.  The  distance  be¬ 
tween  lens  border  and  ciliary  process  is  not  altered* 
neither  does  the  lens  increase  in  volume.  The 
aqueous  humor  becomes  slightly  displaced  toward 
the  periphery  of  the  chamber,  and  the  pupil  dimin¬ 
ishes.  The  actual  increase  of  the  axis  of  the  lens, 
in  accommodating  from  infinity  to  five  inches,  is 
0.4  mm.  The  radius  of  the  anterior  surface  of  the 
lens  is  shortened  from  10  mm.  to  6  mm.,  the  radius 
of  the  posterior  surface  from  6  mm.  to  54  mm.  The 

lens  increases  from  a  central  thickness  of  3.6  mm.  to  4  nan.  (see  Mauth- 
ner  :  “  Vorlesungen,”  1872,  p.  20).  The  changes  are^ftgoired  above  as 
copied  from  Landolt.  Jv 

Let  us  now  study  more  carefully  the  functions  q|A&3  eccentric  parts  of 
the  retina.  The  first  fact  which  we  notice  is,  thatQpvrside  of  the  fovea  the 
acuity  declines  very  rapidly.  For  instance,  outside  of  it,  acuity  of 

vision  is  reduced  to  $ ;  at  2°  to  3°  V=  -J-  (KocS^nofer) .  If  the  fingers  be 
spread  widely,  they  can  be  counted  at  altffcmNjie  outer  limit  of  the  field  of 
vision.  But,  for  the  peripheral  parts  qf  tWretina,  we  confine  our  examina¬ 
tion  to  the  recognition  of  form,  withcwjjvattempting  to  ascertain  discrimi¬ 
nating  power.  This  investigation  is  called  taking  the  field  of  vision.  It  is 
done  for  each  eye  alone,  the  othmffiping  covered.  To  do  this  properly,  an 
arc  of  a  circle  must  be  placed  i(^fe*ont  of  the  patient,  which  shall  be  not 
less  than  90°  nor  more  tha*(0pMn  extent.  Its  radius  should  be  about 
12  inches  or  30  ctm.  TU^feye  to  be  examined  must  be  at  the  centre 
of  the  circle,  and  fixe#^ steadfastly  upon  the  point  directly  in  front.  An 
object,  the  size  of  wliicK&ml  be  chosen  according  to  the  accuracy  demanded 
— generally  a  wliiie<5i>ject,  inch  square,  is  suitable — will  then  be  moved 
along  the  arc  frp^fts  centre  to  its  extremity,  or  vice  versa.  When  the 
perception  l\a^s^en  determined  with  the  arc  in  one  meridian,  it  must  be 
turned  to  ^Mker,  until  the  whole  field  has  been  explored.  Beginning 
with  the  awvhi  the  horizontal  position,  it  will  be  carried  around  to  the 
vertical^tasition,  and  a  determination  made  for  each  meridian  at  intervals  of 
15°  The  examination  is  easily  made  by  an  instrument  called  a 

ijneter,  of  which  the  first  and  most  generally  used  is  that  made  by 
er.  Simpler  ones  have  been  contrived,  and  one  which  is  to  be  com- 
hded  has  been  ijiade  by  Dr.  Carmalt,  of  New  Haven,  of  which  a  figure 
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is  introduced.  It  is  to  be  screwed  to  a  table  by  a  clamp  E.  The  arc, 
which  extends  to  90°  on  one  side  of  the  upright  stem  and  to  50°  on  the 
other,  is  laid  out  in  spaces  of  10°  each,  rotates  on  a  pivot  at  zero,  where  is 
a  bright,  round  spot,  on  which  the  patient  is  to  look.  His  chin  rests  on 
the  crutch  G,  and  this  can  be  raised  or  lowered  as  desired.  The  patient’s 
eye  is  at  35.5  ctm.  (14  inches)  from  the  arc,  and  he  is  asked  to  note 
the  appearance  of  a  bit  of  card  on  the  end  of  a  rod,  which  is  passed  along 
from  the  extremity  of  the  arc  to  its  centre,  from  either  side.  On  the  re¬ 
verse  of  the  sire  a  series  of  radii  are  drawn,  beginning  at  zero  and  going 
around  to  360°  from  left  to  right,  as  the  patient  faces  the  instrument.  An 
index  shows  at  what  meridian  the  arc  is  placed.  The  findings  of  the  peri¬ 
meter  are  recorded  upon  a  chart,  which  is  laid  out  in  radii  and  circles. 

Before  the  perimeter  was  invented,  the  custom  was  to  take  the  field  of 


vision  on  a  blackboard  or  a^^eonvenient  plane  surface.  This  is  mani¬ 
festly  very  inadequate,  Iq^caS^e  it  is  impossible  to  denote  the  extreme 
limit  of  the  field,  and  wheMm  angle  greater  than  45°  is  passed,  the  size 
of  the  test-object  alsoJS^omes  considerably  reduced  by  being  further  re¬ 
moved.  A  plane  sqAhe  will  serve  to  map  out  defects  in  the  field  located 
near  the  centre,  l|ut  Avill  not,  like  the  perimeter,  answer  for  all  require¬ 
ments.  Sneh^Ms  a  perimeter,  whose  centre  is  a  plane  surface,  extending 
to  45°,  and  be^nd  this  is  a  movable  arc,  which  completes  the  whole  field. 

The  ou^Jhies  of  the  visual  field  are  far  from  symmetrical.  Its  greatest 
extent  f^0y%ie  horizon  and  to  the  temporal  side.  On  the  opposite  side 
the  li^rit  rs  determined  by  the  height  of  the  nose,  while  above,  the  eye- 
'  -alkl  below,  the  cheek,  fix  the  extent  of  its  boundaries.  The  position 
eye  in  the  orbit,  the  configuration  of  the  face,  the  size  of  the  pu- 
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pil,  and  the  length  of  the  optical  axis,  are  factors  which  enter  into  the 
form  of  the  field.  Usually  the  extent  on  the  temporal  side  is  90°;  on  the 
nasal  side,  50°.  Above  it  is  50°,  and  below  it  is  65°.  These  figures  are 
liable  to  great  variations  in  different  persons.  To  be  sure  that  the  full 
limit  belonging  to  each  case  is  recognized,  the  observer  may  sight  across  the 
arc  from  extreme  positions  on  the  outer,  inner,  or  upper  sides,  and  note 
upon  it  the  place  across  which  he  is  able  to  catch  a  view  of  the  patient’s 
pupil.  This  marks  the  limit  to  which  the  field  ought  to  extend,  and  should 
be  noted  on  the  chart  as  the  proper  boundary  within  which  the  peculiar¬ 
ities  of  the  actual  field  are  laid  out  (Fig.  12).  The  figure  gives  a  chart  of 


White... 
Blue.. .. 
Red 
Green' 


the  field  as  found  in  a  normal  leftj&^eU  The  conditions  which  we  examine 
by  the  perimeter  are  defects  of^fgpfception  (scotomata)  in  any  part  of  the 
field,  or  restrictions  of  its  extea^/JEn  examining  the  visual  field,  one  some¬ 
times  finds  that  its  outlin^we  of  normal  extent,  that  is,  not  unduly 
“limited,”  but  that  ovej^^ynain  area  there  is  diminished  or  possibly  no 
perception  of  the  test-oM§ct,  and  there  may  be  no  perception  of  light. 
Such  spaces  of  dim^istmi  or  blindness  are  called  scotomata ,  and  spoken 
of  as  partial  or  tofafelccording  to  the  degree  of  loss  of  perception.  Fors¬ 
ter  has  made  a  d$0jnction  between  positive  scotomata  and  negative  scoto¬ 
mata.  By  scotoma  he  means  a  defect  of  light-perception  within  a 

certain  are^i^t^such  a  degree  as  to  occasion  a  dark  cloud  or  spot  which 
the  patient  can  recognize;  by  negative  scotoma  is  meant  an  area  in  the  field 
of  vijfiojK^yhere  color-perception  is  wanting,  and  where  light-perception  is 
not*m$^eeably  dulled.  This  defect  the  patient  is  not  conscious  of. 

the  same  means  we  are  enabled  to  examine  the  faculty  of  color-per- 
^^fon.  This  has  importance  in  two  classes  of  cases  :  1st,  those  in  whom 
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the  color-sense  has  been  impaired  by  disease  ;  and  2d,  those  in  whom  it  is 
naturally  defective.  It  must  be  premised  that  there  is  a  natural  limit  in 
the  extent  of  field  over  which  color  can  be  recognized,  and  that  this  extent 
varies  according  to  the  color.  Landolt  has  given  us  the  latest  studies  in 
this  matter,  and  it  appears  that  the  limits  over  which  the  four  fundamen¬ 
tal  colors  of  green,  red,  yellow,  and  blue  can  be  perceived  are  as  delinea¬ 
ted  in  the  chart,  page  15.  While  within  the  boundaries  of  green  all 
other  tints  can  be  known,  and  for  the  red,  also  yellow  and  blue  ;  and  for 
the  space  within  yellow,  also  the  blue  ;  outside  of  yellow,  only  blue  can  be 
seen  (Fig.  12);  and  outside  of  blue,  no  color  is  recognizable.  These  color 
limits  cannot  be  held  to  be  uniform  even  among  normal  eyes,  but  they  have 
a  value  as  a  general  statement. 

In  making  this  test,  a  bit  of  card-board,  2  ctm.  square,  of  the  proper 
tint,  is  put  on  the  end  of  the  rod  and  brought  across  the  field,  always 
beginning  from  the  end  of  the  perimetric  arc.  It  is  well  to  have  dif¬ 
ferent  colors  on  its  opposite  sides,  that,  by  turning  the  card  around  occa¬ 
sionally,  we  may  guard  against  mistake  or  deception.  One  may  have  sev¬ 
eral  rods,  each  having  cards  of  different  color,  and  thus  be  more  sure  of 
correct  answers. 

It  happens  that  patients  may  have  a  dimness  of  color-sense  for  a  cer¬ 
tain  hue  all  over  the  field.  This  will  be  discovered  by  finding  out  that 
the  fainter  shades  of  a  special  color  fail  to  be  correctly  noted.  But  for 
this  kind  of  error  it  usually  happens  that  more  than  one  color  is  dimly 
discerned.  It  also  happens  that  there  may  be  a  scotoma  in  the  field  of  a 
particular  color,  as,  for  example,  red.  The  best  way  of  finding  this  out  is 
to  have  two  rods,  each  with  the  same  color- card.  One  is  to  be  held  at  the 
centre  of  fixation,  the  other  at  a  peripheral  place.  The  one  at  the  mid¬ 
dle  ought  to  be  most  brilliant,  while  it  happens  in  certain  c$^s  that  the 
eccentric  card  seems  to  have  the  brighest  hue.  The  extent,  zgad  bound¬ 
ary  of  the  scotoma  can,  by  this  means,  be  made  out,  p^qMded  the  test 
be  not  continued  for  a  period  so  protracted  as  to  fatigjK^the  color-sense. 
This  examination  belongs  to  cases  of  tobacco  or  alcbholic  amblyopia, 
etc. 

A  different  kind  of  examination  of  the  coloi0pse  is  that  undertaken 
to  ascertain  whether  it  exists  to  the  normal  cfegje&as  a  congenital  endow¬ 
ment  ;  that  is,  whether  there  be  original  SMMUindness.  The  importance 
of  this  investigation  is  found  in  its  application  among  seamen,  railroad  offi¬ 
cials,  members  of  a  signal  corps,  and  DtlW  persons  who  are  required  to 
look  out  for  and  be  guided  by  colom0Jlghts  or  signals.  Both  in  Europe 
and  in  this  country  the  importance©\testing  such  persons  in  this  respect 
is  being  widely  appreciated.  £re  three  kinds  of  original  color-blind¬ 

ness  :  the  red-green  blindnespikffe  blue-yellow  blindness,  and  that  which 
includes  all  colors.  The  first  is  by  far  the  most  common,  and  other  com¬ 
binations  than  these  do  nofc-#ccur.  The  approved  method  of  detecting  this 
visual  defect  is  by  nnfos  of  skeins  of  worsted  of  assorted  colors,  there 
being  duplicates  aitftyfcarious  shades  of  each  color.  The  test  consists  in 
laying  out  a  colp^^a  asking  the  person  to  put  beside  it  similar  shades. 
If  there  be  annihilation  or  mistake,  the  error  is  at  once  perceived.  This 
method  is  Hcflmgren’s.  Another  mode  consists  in  requiring  the  person  to 
read  lette^^Vn  a  card,  which  has  numerous  small  squares  of  such  colors 
as  are  I^^^angeable  and  in  which  a  letter  or  figure  is  traced.  The  person 
who  ik  cofor-blind  would  not  see  any  letters,  because  there  would  be  no 
contrast.  This  method  is  highly  effectual  in  detecting  persons  who  wish 
^Mon  ceal  their  error.  It  has  been  worked  out  by  Stilling.  Tests  for 
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this  purpose  are  contained  in  the  set  of  test-types  issued  by  Wm.  Wood 
&  Co. 

The  proportion  of  color-blind  is  about  five  per  cent,  or  less  among  men, 
and  two  per  cent,  or  less  among  women.  This  includes  all  varieties  and 
degrees  of  the  defect.  A  method  employed  on  the  Pennsylvania  Railroad, 
and  devised  by  Dr.  Thompson,  has  proved  highly  practical,  and  is  de¬ 
scribed  by  him  in  the  “  Transactions  of  the  American  Ophthalmological 
Society  for  1880,”  p.  142. 

Another  kind  of  examination,  which  belongs  to  subjects  who  cannot  see 
enough  to  discern  test-letters,  is  to  determine  their  acuity  of  light-percep¬ 
tion.  If  they  can  see  forms,  i.e.,  test-letters  or  other  objects,  they  are 
said  to  have  qualitative  perception  ;  if  they  can  only  discern  light,  as  hap¬ 
pens  in  mature  cataract,  or  with  occluded  pupil,  etc,,  they  have  quan¬ 
titative  perception.  The  problem  is  to  measure  their  degree  of  quantita¬ 
tive  perception  of  light.  We  do  this  roughly  by  turning  down  the  gas  and 
throwing  the  light  into  the  eye  by  the  ophthalmoscopic  mirror  ;  or  we  may 
withdraw  the  mirror  very  far  away  from  the  full  light,  and  state  at  what 
distance  the  patient  recognizes  it.  Forster  has  contrived  an  instrument 
for  making  such  examinations  with  precision.  He  has  a  box  containing 
a  standard  candle,  which  illuminates  a  square,  whose  size  can  be  altered 
at  pleasure,  and  whose  area  is  read  off  on  a  scale.  The  same  instrument  is 
used  for  somewhat  different  cases  where  qualitative  perception  remains, 
but  the  quantitative  is  likewise  reduced.  Test-objects,  viz.,  strokes  of 
certain  sizes,  are  within  the  box  and  illuminated  by  the  candle,  whose 
light  is  varied  by  the  contrivance  before  mentioned.  If  these  objects  are 
visible  to  a  normal  eye  through  a  square  of  2  mm.  area,  a  diseased  eye 
may  require  a  square  of  20  mm.  area  to  see  the  same.  By  this  apparatus 
a  distinction  is  made  between  diseases  of  the  percipient  apparatus,  viz., 
the  retinal  bacilli,  and  those  of  the  conducting  apparatus*  viz.,  the  optic 
nerve  layer  in  the  retina  and  the  optic  nerve.  As  betw^^pptic  neuritis, 
retinitis,  hemorrhage,  turbid  vitreous,  alcoholic  ambbg^a  >  and,  on  the 
other  hand,  syphilitic  choroiditis,  *  pigmentary  retiniteS&id  SOme  cases  of 
detachment  of  retina,  it  is  claimed  that  in  this  diagnosis  can  be 

made.  The  distinction  is  theoretically  well  fou^^d,  but  practical  expe¬ 
rience  has  not  yet  decided  upon  the  value  of/ffi^  method,  because  it  has 
been  little  used.  ^"vs 

Another  matter  demands  our  attenti«m,Vae.,  the  degree  of  resistance  of 
the  eye  to  pressure,  or  what  is  calledots  tension.  If  we  press  upon  it 
with  the  tip  of  one  or  two  tinkers,  wWm 


impressible,  and  this  because,  whf 
substance  it  can  hold.  The  coi^; 
stretched,  and  the  contents  < 
compressible.  Hence,  varkrfe&jls 
in  quantity  of  the  oculriF  Ihftds. 


find  it  firm,  yet  to  a  slight  degree 


jlmost  full,  it  does  not  contain  all  the 
and  sclera  are  both  incapable  of  being 
Sye  being  essentially  like  water,  are  in- 
of  tension  depend  simply  on  variations 
These  variations  occur  in  the  aqueous 
and  vitreous  humors.  Wfe4n  in  the  former,  it  is  seen  by  the  depth  of  the 
anterior  chamber,  aftJ^jJie  iris  will  be  pushed  farther  from  or  nearer  to  the 
cornea.  When  in  ^KSfitreous,  the  same  variations  in  the  position  of  the 
iris  will  ensue*  1|tIvxo  a  less  degree  and  with  less  rapidity.  Endeavors 
have  been  measure  these  variations  in  resistance  with  accurate 

instruments,  njtt  thus  far  with  only  moderate  success,  and  none  have  come 
into  gem^i  practical  use.  We  still  employ  the  method  by  the  fingers, 
and  desQjjiarce  by  degrees  and  symbols,  suggested  by  Mr.  Bowman,  viz., 
norntfl^tension  Tn,  subnormal  or  reduced  tension,  T_a  ?  T_t  T_2  T_3 ;  supra- 


nof^ 

>  A > 


for  increased  tension,  T+1?  T+1  T+2  T+s. 


Only  by  practice  can  one 
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learn  to  designate  small  differences  with  any  assurance  of  correctness. 
The  tip  of  the  forefinger  is  gently  laid  on  the  ball  until  the  full  degree  of 
resistance  is  felt.  If  one  finger  do  not  convey  an  adequate  impression, 
apply  the  index  of  each  hand  gently  and  firmly  on  the  eye. 


BLOOD-VESSELS  OF  THE  GLOBE  AND  THEIR  RELATIONS  TO  THE 
DIAGNOSIS  OF  DISEASES  OF  THE  EYE. 

As  preliminary  to  an  understanding  of  how  to  diagnosticate  its  inflam¬ 
mations,  it  lies  next  in  order  to  speak  of  the  mode  in  which  the  eye  and 
its  appendages  are  supplied  with  blood.  Our  present  knowledge  is  largely 
derived  from  the  skilful  injections  of  Professor  Leber,  whose  diagram  in 
Strieker’s  “Handbucli  der  Gewebelehre  ”  is  introduced  below. 

The  vessels  of  the  palpebral  conjunctiva,  and  of  the  portion  which  passes 
from  the  lids  to  the  globe,  are  derived  from  the  vessels  of  the  lids,  viz., 
the  median  and  lateral  palpebral  arteries  and  their  accompanying  veins. 
As  we  approach  the  cornea  the  vessels  of  the  conjunctiva  unite  with  those 
from  another  source,  viz.,  the  terminal  branches  of  the  anterior  ciliary 
arteries.  The  relations  of  the  vessels  of  the  eye  will  be  made  plain  by 
examining  the  following  diagram,  taken  from  Leber’s  paper  in  Strieker’s 
hand-book. 

There  are  four  systems  of  vessels,  which  may  be  distinguished  from 
each  other  :  1st,  the  arteria  centralis  retinae,  e,  which  enters  the  eye 
through  the  oj^tic  nerve,  is  destined  exclusively  for  the  retina  and  ojetic 
nerve,  and  forms  almost  no  anastomoses  with  other  vessels.  This  system 
is  remarkably  separate,  and  by  Cohn  is  classed  as  “a  terminal  system 
2d,  the  posterior,  or  short  ciliary  arteries,  a ,  which  perforate  the  posterior 
part  of  the  sclera  and  supply  the  choroid,  and,  witffiNfche  long  ciliary 
arteries,  b ,  are  the  chief  source  of  the  elaborate  vj*2b2lar  system  of  the 
choroid,  of  the  ciliary  body,  and  of  the  iris  ;  3d,  thedwferior  ciliary  arteries, 
c,  are  derived  from  vessels  which  come  from  tGVrecti  muscles  and  per¬ 
forate  the  sclera  about  4  to  6  mm.  behind  ^b^jebrnea.  They  are  visible 
to  the  naked  eye,  are  more  or  less  consuiSteus,  and  supply  the  ciliary 
body,  the  iris,  and  the  anterior  part  of  /flm^glera,  and  furnish  the  plasma 
which  nourishes  the  cornea.  These  vessels  join  with  the  branches  of 
the  posterior  ciliary  arteries,  and  ,a|Mlie  border  of  the  cornea  send  off 
loops,  which  constitute  the  peculfey)  vascularity  of  this  region.  These 
vessels  here  anastomose  with,  ^3^,  the  vessels  which  have  come  from  the 
ocular  conjunctiva.  It  thus  h^pfens  that  for  a  zone  about  the  cornea  there 
is  a  system  of  vessels  whicl^^a^  communication  with  the  face  and  with 
the  deep  and  the  superfmk^Massues  of  the  eye.  The  vessels  proper  to  the 
conjunctiva  are  of  dsrrkg/  hue  than  those  more  deep,  and  they  can  be 
moved  about  as  the  V^n^ubrane  is  slipped  over  the  sclera  by  traction  of  the 
lids.  This  stai^eigmit  of  the  anatomy  of  the  vessels  shows  how  untrust¬ 
worthy  is  any  a^^mpt  to  make  a  diagnosis  of  the  locality  of  an  inflamma¬ 
tory  process^lfc/ixiiig  attention  chiefly  on  the  kind  of  hypermmia.  The 
vascular  rah^oinena  are  important  as  auxiliary  evidence,  but  do  not  take 
the  firskS^K  in  deciding  a  diagnosis. 

For  tms  purpose  we  must  look  at  the  condition  of  the  several  tissues, 
th^aftwucture  and  their  function :  1st,  alteration  of  tissue,  and  2d,  perver- 
jrior^isturbance  or  loss  of  function,  are  the  trustworthy  signs.  Let  us  take 
^uWtlie  external  parts  in  succession,  with  a  view  to  emphasize  this  point.  The 
A  (&onjmctiva  is  a  thin  membrane  covered  with  epithelium,  whose  purpose  is  to 
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supply  lubricating  fluid  for  lids  and  globe  to  move  upon  each  other  without 
friction.  The  function  is  the  same  which  the  pleura  performs  between  the 
lung  and  the  walls  of  the  thorax.  If  the  membrane  be  inflamed,  it  be- 


Fig.  13. — From  Leber,  in  Striicfc^k  “  Handbuch  der  Gewebelehre,”  p.  1050.  Diagram  of  the  vessels  of  the 
eye,  horizontal  section— veins  d*^^*m-teries light.  «,  Art.  ciliares  post,  breves  ;  b,  art.  ciliares  post,  longte  ; 
cc,  art.  and  ven.  cil.  anter. ;  dfcjflrt.  and  ven.  conjunctiv.  post. ;  ee,  art.  and  vena  centralis  retinae ;  /,  ves¬ 
sels  of  the  inner  sheath  ^f^fe^ptic  nerve  ;  g,  vessels  of  the  outer  sheath  of  the  optic  nerve  ;  h,  venaj  vor- 
ticosae;  i,  ven.  ciliar.  P^\Wev.  :  7c,  twig  of  the  art.  post,  ciliar.  brev.  to  the  optic  nerve;  l,  anastomosis  of 
the  choroidal  vessels^i^^hose  of  the  optic  nerve  :  m,  the  chorio-capillaris  ;  n,  episcleral  branches  ;  o,  art. 
recurrens  choroid.  ;  jj^^culus  arter.  iridis  major  (transverse  section);  q,  vessels  of  iris;  r,  ciliary  process; 
5,  twig  of  the  vena^vomcosae  from  the  ciliary  muscle ;  t,  twig  of  the  anterior  ciliary  veins  from  the  ciliary 
muscle ;  u,  circ^^enosus ;  v,  vascular  loops  at  the  border  of  the  cornea ;  w.  arter.  and  ven.  conjunctiv. 

transparent,  also  thickened,  because  of  infiltration,  and  may  be 
above  the  subjacent  parts.  The  moderate  quantity  of  clear  fluid 


anterior. 
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which  it  furnishes  when  in  health  is  notably  increased  and  changed  in 
quality  by  disease  ;  in  other  words,  abnormal  secretion  appears,  which 
makes  the  lashes  adhere  to  each  other  in  bundles,  or  may  flow  in  quantity 
from  the  eye.  The  typical  features  of  conjunctivitis,  then,  are  oedema  in  or 
beneath  the  membrane,  and  unnatural  secretions. 

For  the  cornea  the  essential  quality  is  that  it  be  transparent  and  main¬ 
tain  a  polished  surface  and  correct  curve.  When  inflamed,  we  find  that 
opacity,  of  every  possible  degree,  appears  in  the  structure,  and  its  surface 
may  become  eroded  or  ulcerated.  Other  morbid  conditions,  such  as  vas¬ 
cularity  of  its  structure,  infiltrations  of  pus,  and  many  other  changes,  can 
occur,  but  all  are  included  under  the  head  of  departures  from  transparency 
or  from  correctness  of  form. 

A  patient  having  inflammation  of  the  cornea  will  have  a  free  discharge 
of  tears,  but  this  fluid  will  not  have  the  glutinous,  mucoidal,  or  purulent 
quality  which  belongs  to  the  secretion  from  an  inflamed  conjunctiva.  The 
two  kinds  of  inflammation  are  often  combined,  in  which  case  we  are  to 
look  for  the  characteristics  of  each. 

The  iris  is  an  opaque  diaphragm  with  a  central  hole,  whose  purpose  is 
to  exclude  all  light  except  what  shall  pass  through  the  pupil,  and  to  regu¬ 
late  its  quantity  by  rendering  the  pupil  larger  or  smaller,  according  to 
circumstances.  To  do  this  the  iris  is  loaded  with  pigment,  and  has  two 
sets  of  muscular  fibres.  The  pigment  gives  to  its  surface  an  extremely 
diversified  look,  and  the  muscular  fibres  stand  out  in  distinct  curves  and 
lines.  The  surface  has  epithelium,  and  therefore  is  polished,  and  there  are 
numerous  blood-vessels.  The  first  effect  of  inflammation  is  to  restrain  the 
action  of  the  muscular  fibres,  to  cause  swelling  of  the  membrane  both 
by  distention  of  its  vessels  and  by  infiltration  of  its  tissue.  The  result 
is  seen  in  alteration  of  color  of  the  iris  and  in  inactivity  of  the  pupil. 
The  change  of  color  is  in  part  due  to  the  effusions  whj^bJhre  poured  into 
the  aqueous  humor,  and  from  this  the  iris  acquiresXjdml  and  washed 
appearance,  as  if  it  had  been  smeared.  The  pupil  becomes  inactive  and  it 
also  becomes  small,  because  the  swelling  crowdirtfre  iris  into  the  space 
which  is  left  free  ;  and  this  reduced  size  and,Jfefcy  is  made  permanent  by 
the  formation  of  adhesions  between  the  piipillatyborder  and  the  lens.  The 
color  of  the  iris  and  the  behavior  of  th^jw£l  are  the  conditions  which 
signalize  iritis.  t,  >■ 

Now,  for  all  these  kinds  of  inflammation  there  are  certain  types  of  hyper- 
semia  which  are  in  a  measure  distinctive ;  but,  to  regard  hypersemia  as 
indicative  of  inflammation,  is  to  confusion  and  mistake.  The  vessels 
of  the  iris  are  taken  from  the  jJ0erior  ciliary  as  well  as  from  the  posterior 
and  long  ciliary  arteries,  a^MS^h^n  it  is  inflamed  one  sees  turgescence  of 
the  region  of  the  sclera  ierofrng  a  zone  around  the  cornea  about  4  to 
6  mm.  wide.  But  ceriJIurSeases  of  keratitis  exhibit  the  same  kind  of  in¬ 
jection,  and  in  additiaft^o  the  turgid  vessels  of  the  sclera  there  is  en¬ 
gorgement  of  the*  AShij unctiva  both  in  iritis  and  keratitis.  Therefore  we 
must  leave  the  v£§&&fs  out  of  view  and  scrutinize  the  tissues  themselves, 
and  their  funcMNj,  in  order  to  learn  where  an  inflammation  may  be  seated. 

It  ren^aASvb  say  a  word  about  scleritis.  In  this  case  we  have  almost 
nothing  tc^hide  us  except  close  observation  of  the  character  and  locality  of 
the  redness.  One  must  first  exclude  all  the  signs  of  implication  of  the 
conji^Siva,  cornea,  or  iris,  and  these  being  set  aside,  a  deep-seated  and 
u^dly  circumscribed  hypermmia  may  warrant  the  diagnosis  of  scleritis. 
ft addition  it  will  sometimes  be  true  that  thickening  and  infiltration  of 
♦  ^^piscleral  tissue  will  be  present.  Scleritis  is  of  much  less  frequent  occur- 
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rence  than  the  other  maladies  cited,  and  therefore  embarrassment  will  not 
often  arise. 


Inasmuch  as  such  importance  attaches  to  critical  inspection  of  the 
tissues,  it  is  needful  to  have  every  advantage  in  attempting  to  do  it.  A 
good  light  and  a  fair  exposure  of  the  eye  are  to  be  secured,  but  great 
assistance  is  gained  by  resorting  to  oblique  or  focal  illumination  by  means 
of  a  convex  lens  whose  focus  is  about  inches.  This  may  be  used 
in  ordinary  daylight,  the  patient  being  at  a  little  distance  from  the  win¬ 
dow  ;  or,  still  better,  the  examination  may  be  made  by  gaslight  in  a  dark 
room. 

The  lens  is  held  about  two  inches  from  the  eye,  condensing  the 
light  on  one  side  of  it  while  the  observer  looks  from  the  other  side. 
The  focus  of  the  lens  is 
made  to  play  over  the 
eye  in  all  directions, 
deeper  and  more  super¬ 
ficially  as  the  various 
parts  are  to  be  exam¬ 
ined.  The  contrast  be¬ 
tween  the  intense  light 
of  the  focus  and  the 
shadow  which  sur¬ 
rounds  it  constitutes 
the  chief  advantage  of 
this  proceeding.  Cau¬ 
tion  must  be  used  not 
to  subject  cases  to  this 
method  which  are  like¬ 
ly  to  suffer  harm  by  the 
strong  glare,  but  expe¬ 
rience  will  soon  indicate 
what  patients  are  not  to 

be  thus  investigated.  For  slight  lesions  of  the 
foreign  bodies  upon  the  cornea,  or  for 
exploring  the  crystalline  lens  and  anterior 
oblique  illumination  is  indispensable. 

One  may  also  use  a  magnifying-ler 

the  illuminating  lens,  holding  one  in  on^liand  and  the  other  in  the  other 
hand.  There  is  no  great  difficulty  pOmanaging  two  lenses  if  the  patient 

bp  trn.pfn.bl  o 

is  i  dliuninat  i 


Fig.  14. 


for  examining  for 
md  pupil,  and  for 
the  vitreous  humor, 

and  with  the  help  of 


be  tractable. 

Another  device  of  value  is 
ror,  or  by  reflecting  a  weak  li, 
usually  made  for  the  ophtfc 
inches  focus,  it  must  be  he 


lion  by  a  weak  ophthalmoscopic  mir- 
If  we  have  no  other  than  the  mirror 
;cope,  which  is  concave  and  of  about  seven 
it  twelve  or  fifteen  inches  from  the  patient’s 


eye  to  properly  reduce* She  light.  The  examination  must  be  made  in  a 
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dark  room,  the  lamp 
the  face  in  shadow 


ed  about  six  inches  behind  the  head,  so  as  to  leave 
v  we  view  the  eye  through  the  hole  in  the  mirror, 
at  the  distance iq^yFoot  or  more,  whatever  opacities  may  exist  in  the  cornea 
or  in  the  lens  easily  revealed.  By  little  tilting  movements  of  the  mir¬ 
ror  the  lightjjdays  over  the  eye,  and  if  opacities  exist  they  flit  like  shadows 
across  th^^uminated  pupil.  A  shadow  appears  where  before  the  surface 
looked^feran sparent,  and  again  a  clear  surface  comes  out  as  the  shadow 
glidq^yr  another  spot.  The  same  phenomena  occur  when  the  cornea  has 
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lost  its  natural  curvature,  and  has  become  conical  or  bulges  in  any  manner. 
The  shadows  caused  by  irregular  reflection  sometimes  are  very  striking. 
More  will  be  said  on  this  point  when  we  deal  with  diseases  of  the  cornea 
and  of  the  crystalline  lens. 

Before  passing  from  the  consideration  of  the  external  diseases  of  the 
eye,  let  us  revert  to  the  consideration  of  how  the  vessels  of  the  eye  appear 
when  inflammation  occurs.  The  conjunctival  vessels  are  more  tortuous, 
of  darker  hue,  and  the  hyperaemia  grows  more  intense  as  we  approach  the 
equator  of  the  globe — and  upon  the  palpebral  surfaces  we  see,  as  we  evert 
the  lids,  that  this  membrane  has  a  much  more  intense  redness  than  natural. 
In  the  normal  state  the  everted  lids  show  many  blood-vessels,  especially  at 
the  outer  and  inner  angles.  In  cases  of  keratitis  the  conjunctival  vessels 
partake  of  the  congestion,  but  a  deeper  layer  also  becomes  conspicuous. 
In  many  cases  only  a  portion  of  the  ocular  surface  exhibits  hyperaemia,  as 
the  process  is  or  is  not  of  a  limited  extent.  A  case  of  chronic  scleritis  will 
show  a  patch  of  redness  in  which  the  vessels  bordering  the  cornea  will  be 
so  fine  and  so  numerous  as  to  give  a  uniform  red  hue,  and  this  shades  oft' 
into  a  number  of  larger  vessels,  increasing  into  a  few  considerable  and 
tortuous  trunks  which  run  back  to  the  equator. 

In  iritis,  if  of  a  mild  type,  or  as  an  attack  is  fading  away,  we  have 
sometimes  a  beautiful  exhibition  of  the  zone  of  anterior  ciliary  vessels. 
They  cluster  around  the  cornea  in  fine  and  nearly  straight  lines,  radiating 
from  its  circumference,  and  compose  a  crown  singularly  well  defined. 
The  breadth  is  about  five  millimetres,  except  in  the  vicinity  of  the  recti 
muscles,  where  the  breadth  increases,  because  the  affluent  vessels  come  in 
at  these  places. 

This  distinctive  vascularity  is,  however,  overlaid,  and  to  some  degree 
hidden  in  more  severe  conditions  of  iritis  by  the  presence  of  many  other 
injected  vessels,  and  which  may  be  as  numerous  as  in  any  case  of  severe 
conjunctivitis.  In  fact,  as  inflammations  of  the  eye  &row  in  severity,  it 
becomes  impossible  to  draw  distinctions  between  according  to  any 
peculiarities  in  hyperaemia.  Gj 

Serous,  or  rather  cedematous  effusions,  occ^ir  in  many  inflammations, 
and  find  lodgement  in  the  loose  connective«w^ue  which  unites  the  con¬ 
junctiva  to  the  sclera.  This  occurs  more  reality  in  conjunctivitis  than  in 
other  ailments,  but  it  will  appear  wheneve^any  inflammatory  trouble  has 
reached  a  sufficient  activity.  This  swotoin,  therefore,  must  be  held  in 
subordination,  like  the  hyperaemia,  anclthe  true  groundwork  for  diagnosis 
be  sought,  1st,  in  tissue-changes,  d,  in  disturbances  of  function. 


METHODIO^^^MINATION  OF  THE  EYE. 

We  begin  with  the*  external  parts.  A.  When  we  examine  the  eye  and 
its  accessories,  we  imiJ  first,  the  lachrymal  sac,  and  press  it  with  the  fin¬ 
ger  ;  the  lids — th^JKedges,  the  cilia,  the  Meibomian  follicles,  the  lachrymal 
puncta,  their  QuwFeous  and  their  mucous  surfaces  ;  the  width  ^o  which 
the  lids  sqp^ft^e,  their  mobility — whether  insufficient  or  spasmodic,  the 
length  ofO^^palpebral  slit ;  the  cornea — whether  transparent  or  affected 
by  opac&^ts  shape  or  curvature ;  the  ocular  conjunctiva — its  color,  the 
ce  of  its  vessels  ;  the  depth  of  the  anterior  chamber  ;  the  pupil — 
nd  mobility,  its  clearness ;  the  iris — its  hue  and  brilliancy — is  it 
^erent  to  the  cornea  or  to  the  lens  ?  is  its  periphery  retracted  ?  is  its 
!ue  healthy  or  atrophied  ?  do  both  irides  look  alike  ?  the  crystalline — is 
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it  clear  or  smoky,  or  more  positively  opaque  ?  Next  attend  to  the  mobility 
of  the  eye,  that  its  range  of  motion  is  sufficient  in  all  directions,  without 
tremor  or  spasm,  or  lagging ;  that  the  two  eyes  move  in  harmony,  both 
for  near  and  for  distant  objects,  and  in  all  directions.  Second,  examine 
the  tension  of  the  globe  by  pressure  with  the  finger — is  it  elastic,  yet  firm, 
like  the  normal  eye,  or  too  resisting,  or  softer  than  normal  ?  does  pressure 
cause  pain,  especially  if  made  upon  any  spot  of  the  ciliary  region  ?  Third, 
ascertain  if  the  cornea  and  conjunctiva,  if  touched  by  a  fleck  of  cotton,  or 
by  a  hair,  exhibit  their  proper  acuteness  of  sensibility. 

B.  Examine  next  the  function  of  the  eye,  viz.,  first,  the  acuity  of  vision, 
both  for  remote  and  for  near  distances.  At  this  point  it  may  become 
needful  to  employ  glasses,  either  for  correction  of  distant  or  near  vision, 
or  for  both.  Second,  the  field  of  vision,  whether  of  proper  extent  or  in 
any  way  limited,  or  whether  certain  regions  present  scotomata  or  spots  of 
blindness,  leaving  out  of  view  the  blind  spot  of  Mariotte.  Third,  the 
perception  of  color,  if  deficient  either  for  certain  colors,  or  over  a  certain 
part  of  the  field,  and  not  over  the  whole. 

C.  Ascertain  the  condition  of  the  interior  of  the  eye  behind  the  crystal¬ 
line,  viz.,  the  vitreous  humor,  the  retina  and  optic  nerve,  and  the  choroid. 
To  do  this  demands  the  use  of  the  ophthalmoscope  and  of  oblique  illumina¬ 
tion.  Also  determine  objectively  by  the  ophthalmoscope  whether  the  eye 
is  normal  in  its  refractive  construction,  thus  correcting  or  corroborating 
the  choice  already  made  of  glasses  for  vision  at  a  distance. 

D.  Another  topic  of  inquiry  is  the  condition  of  the  orbit,  which  includes 
the  presence  of  tumors,  the  occurrence  of  protrusion  of  the  globe,  and  the 
function  of  the  muscles,  as  exhibited  by  the  existence  of  diplopia.  Explo¬ 
ration  of  the  border  of  the  orbit  with  the  finger,  and  especially  of  the  fora¬ 
mina  of  exit  of  the  supra-orbital  and  intra -orbital  nerves,  belongs  to  this 
proceeding. 

By  following  the  line  of  examination  thus  indicated,  aAQorough  knowl¬ 
edge  of  the  condition  of  the  eye  can  hardly  fail  to  be  olk|&ne*l,  and  in  this, 
as  in  every  other  case  of  diagnosis,  a  regular  system/r@ffiy  adhered  to  is 
the  only  safeguard  against  oversights  or  mistakes.  ^p:e  wrill  be  two  condi¬ 
tions  which  render  such  a  kind  of  exhaustive  fiwairy  unnecessary ;  the 
first,  when  a  malady  presents  itself  which  is  soJ&Jtmous  and  compromises 
so  slightly  the  function  of  the  eye  as  not  tq^ralfy  the  needful  expense  of 
time  ;  and  the  second,  in  which  pain  or  cfem-ess  from  exposure  to  light 
forbids  a  rigid  examination,  or  in  whidan^ie  testing  of  sight  or  the  use  of 
bright  light  for  inspection  is  liable  to  caiaJe  harm.  When  dealing  with  cases 
which  come  under  the  second  lieadC^  is  not  always  admissible  to  forego 
the  examination  because  of  eithg^^&m  or  photophobia.  Examples  of  this 
sort  are  cases  of  acute  keratffite®)  mtis,  and  most  strikingly  cases  of  hys¬ 
terical  photophobia.  It  is  ssrahtimes  imperatively  necessary  to  know  how 
much  mischief  has  been/Iortef  and  what  evil  threatens  ;  and  the  pain  which 
a  patient  is  made  to  suf&sa/cannot  counterbalance  the  advantages  which  a 
complete  inspection*^*#.  give.  This  likewise  appears  in  many  cases  of 
acute  inflammatior££jS£ke  conjunctiva,  where  the  swollen  lids  make  it  diffi¬ 
cult  to  get  a  vkvraKhe  globe  ;  but  it  is  absolutely  necessary  to  know  what 
is  the  state  cornea.  A  burn  of  the  eye  by  lime,  or  a  wound,  may 

cause  much NJhfering  under  examination,  but  without  doing  it  properly 
the  phvsisi^fli  might  with  propriety  decline  to  attend  the  case.  For  these 
cases^N2|nBination  of  firmness  and  gentleness,  with  dexterity  in  manipu- 
latio^yvill  often  gain  the  object,  while,  if  it  be  necessary,  one  may  unhesi- 
resort  to  anaesthetics.  In  children  the  use  of  anaesthetics  is 


24 


DISEASES  OF  THE  EYE. 


especially  to  be  commended,  and  I  have  no  hesitation  in  advocating  the 
employment  of  chloroform  for  those  under  ten  years  of  age.  In  fact,  I 
would  use  it  rather  than  ether  in  many  older  subjects,  when  a  brief  in¬ 
spection  or  quick  manipulation  is  the  only  requirement. 

The  value  of  anaesthetics  is  greatly  to  be  insisted  upon  in  dealing  with 
young  children  who  have  acute  conjunctivitis  and  acute  keratitis.  Not 
only  are  they  spared  the  infliction  of  pain,  but  the  eye  is  less  likely  to  sus¬ 
tain  injury.  It  is  not  necessary  to  give  anaesthetics  in  every  examination, 
after  the  condition  has  been  once  determined,  but  ofttimes  efficient  treat¬ 
ment  can  be  practised  in  no  other  way  than  by  their  help.  I  once  treated 
a  child,  aged  about  five  years,  with  granular  conjunctivitis,  during  nine 
months,  and  gave  her  chloroform  about  eighty  times,  to  enable  me  to  evert 
and  touch  the  lids.  She  not  only  got  well  of  the  disease,  but  evinced  no 
ill  effects  from  the  use  of  chloroform,  and  has  grown  up  to  be  healthy  and 
have  good  eyes. 

In  certain  cases  patients  complain  that  the  use  of  their  eyes  in  reading- 
test-types  inflicts  great  pain,  and  they  may  allege  that  light  is  so  obnoxious 
that  they  cannot  look  at  any  tests.  The  only  answer  to  their  objections  is, 
that  if  they  cannot  be  examined  they  cannot  be  relieved,  and  for  all  tests 
at  close  distances  they  must  be  willing  to  bear  some  pain.  For  tests 
at  more  remote  distances,  such  as  the  standard  of  6  m.,  or  of  20  feet, 
the  use  of  sulphate  of  atropia  will  often  give  great  relief,  by  setting- 
aside  spasmodic  or  excessive  efforts  of  accommodation.  The  sulphate  of 
atropia  is  to  be  used  in  many  cases  where  the  patient  objects  to  submit  to 
the  inconvenience  which  suspension  of  accommodation  entails,  because  with¬ 
out  it  a  correct  conclusion  as  to  the  state  of  refraction  may  be  impossible. 
This  subject  will  be  referred  to  in  more  detail  at  a  future  time.  On  the 
other  hand,  some  caution  is  to  be  observed  in  using  solutiomkof  sulphate 
of  atropia  in  a  few  special  cases.  For  example,  atropia  is^lCaB|e  to  aggra¬ 
vate  the  trouble  in  subacute,  or,  still  more,  in  acute  kdiO^imatory  glau¬ 
coma.  The  instillation  of  such  a  solution  has  been  k to  originate  an 
acute  inflammatory  outbreak,  where  the  glaucomatoft^rocess  had  hitherto 
been  of  the  simple  variety.  Again,  atropia  has  known  to  excite  irri¬ 

tation,  and  sometimes  severe  irritation,  whejjif^Vsftlution  is  dropped  into 
an  eye  which,  having  had  chronic  iritis,  ha^Tqdmplete  posterior  synechia, 
the  whole  pupillary  border  being  gluedCfccNfcne  crystalline.  This  is  not 
likely  to  occur  in  old  cases  in  which  ther®Hres  of  the  iris  have  undergone 
atrophy,  but  in  such  as  yet  preserve  n  gbod  degree  of  contractility  in  the 
muscular  fibres.  In  the  class  of  c^J^now  under  consideration,  caution  is 
not  so  needful  as  in  glaucoma,  buCJ^e  suggestion  may  become  apposite. 

We  now  must  penetrat^xISiiiferior  of  the  eye,  and  this  brings  us  to 
the  use  of  the  ophthalmoscope^ 

G 

EXAMINATION  OF  THE  INTERIOR  OF  THE  EYE  BY  THE  OPHTHAL- 
As*  MOSCOPE. 


The  oph^&^moscope,  invented  by  Helmholtz  in  1851,  has  revolution¬ 
ized  the  dN^hie  of  the  internal  pathology  of  the  eye.  Its  principle  is 
simple,  lAg  a  device  for  illuminating  the  interior  of  the  eye,  and  at  the 
same  ^jmJ^for  enabling  the  observer  to  catch  in  his  own  eye  whatever 
liglftumfcy  be  reflected  from  the  eye  examined.  That  light  returns  from 
anJ^hninated  eye  is  well  known  in  the  case  of  certain  animals,  viewed 
y|iX&er  peculiar  circumstances,  and  also  in  human  eyes  which  are  the  seat 
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of  tumors.  It  was  noted  that  the  eyes  are  to  be  viewed  in  a  dark  room, 
and  that  the  reflected  light  must  be  nearly  in  a  line  with  the  observer’s 
eye  and  with  the  axis  of  the  examined  eye.  Helmholtz  perceived  that,  to 
generalize  the  experiment  and  make  it  effective  for  all  eyes,  the  problem 
consisted  in  putting  the  eye  examined,  the  eye  observing,  and  the  source 
of  light,  all  upon  the  same  line.  The  solution  was  found  in  using  a  trans¬ 
parent  reflector  between  the  observer  and  the  eye  inspected,  and  this  was 
afterward  changed  for  a  perforated  metallic  mirror,  the  light  being  placed 
beside  the  patient’s  face.  The  eye  is  thus  illuminated  ;  the  rays  coming 
back  from  its  interior  constitute  a  beam  the  size  of  the  pupil,  which  re¬ 
mains  for  some  distance  but  little  larger.  In  normal  eyes  adjusted  for 
distance  they  are  parallel,  and  the  observer  receives  them,  through  the 
hole  in  his  reflector,  into  his  own  pupil.  The  emergent  beam  is  deter¬ 
mined  in  size  by  the  patient’s  pupil,  and  that  received  by  the  observer  is 
determined  in  size  by  the  hole  in  the  mirror.  Of  necessity  the  surface 
covered  by  the  eye  of  the  observer  is  most  extensive  if  we  bring  the  mirror 
as  close  as  possible  to  the  patient,  just  as  we  would  peep  into  a  room 
through  the  key-hole.  To  get  a  view  of  the  details  of  the  bottom  of  the 
examined  eye — provided  its  refraction  is  normal  and  its  accommodation  is 
suspended — the  observer  must  put  his  own  eye  into  a  state  for  reception 
of  parallel  rays,  i.e.,  look  as  if  the  object  were  far  away,  notwithstanding 
he  knows  it  is  only  about  an  inch  distant.  He  can  use  but  one  eye  ; 
what  the  other  sees  must  be  disregarded,  or  it  must  be  closed.  The  prac¬ 
tical  details  are  as  follows  : 

We  darken  the  room  and  use  a  single  light — an  Argand  gas-burner 
or  a  student’s  lamp.  The  object  to  be  sought  for  is  the  optic  disc,  and  the 


Fig.  15. 


patient  is  bid  &&  look  straight  forward,  while  the  observer  looks  in  from 
the  temporalN^ae  at  an  angle  of  about  15°.  For  the  examination  of  the 
left  eye  thAobserver’s  left  is  used,  and  for  the  right  eye  the  observer’s 
right  ;N™place  of  the  lamp  being  shifted  and  the  instrument  put  into 
the  ^rresponding  hand,  the  observer  comes  as  close  to  the  eye  as  possi- 
bleposm  this  may  be  within  one  inch  or  even  within  fifteen  millimetres. 
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If  now  the  eyes  of  both  be  normal  in  refraction,  and  in  both  the  accom¬ 
modation  be  entirely  at  rest,  the  details  of  the  eye-ground  will  be  easily 
seen. 

The  examination  thus  described  is  known  as  the  direct  method  01  by  the 
upright  image.  Another  method,  called  the  indirect,  or  by  the  inverted 
image ,  is  as  follows  :  the  observer  holds  the  mirror  twelve  or  fourteen  in¬ 
ches  from  the  patient,  and  brings  before  the  latter’s  eye  and  within  two 
inches  of  it  a  biconvex  lens  of  two  and  one-half  inches  focus.  J.  us  ens 


Fig.  16. 


condenses  the  light  from  the  mirror,  and  also  collectsJg^  emergent  light 
into  an  inverted  image  which  lies  at  about  two  an^de-half  inches  tram 
the  lens,  between  it  and  the  mirror.  The  obs&itfS^ examines  this  aerial 


^  Covers  a  larger  surface 
tahows  better  the  relation 


image,  and  not  the  eye.  It  is  bright,  small, ^ 
than  is  to  be  seen  with  the  indirect  methoc 

°f  ^To  know  where  to  direct  the  light,  Ae  observer  should  keep  both  his 
eyes  open,  and  rest  the  upper  edge  of  ©e  mirror  on  the  inner  end  of  the 
brow.  When  he  has  thrown  it  on£fce  eye,  he  will  be  attracted  and  em¬ 
barrassed  by  the  reflection  from (t&T cornea.  This  annoyance  is  greatest 
when  the  region  of  the  macul^feuJnder  inspection.  One  learns,  aftei  a 
time,  to  look  beside  this  re&Mitm  and  ignore  it.  When  using  the  indi¬ 
rect  method,  the  biconvex  (pis  furnishes  in  addition  two  reflections  ot  the 
mirror  as  small,  round  spots,  and  these  are  gotten  out  of  the  way  by  giv- 
■j.  .  ~i: -n  : — jn  this  kind  of  examination  the  corneal  reflex 
Ver  the  whole  field.  A  little  change  in  the  position 


ing  it  a  slight  inclijigAii 
sometimes  seems 


of  the  lens  or  mjfcjr  will  remove  it. 

The  dire^Wkpfchod  of  examination  presents  fewer  difficulties  ot  mstru- 
mentationN&U^does  the  indirect  method,  but  it  offers  a  more  complicated 
problem  than  the  other,  because  the  refractive  condition  of  the  eye  must 
be  d^teSjfmned,  and,  if  erroneous,  must  be  corrected  by  proper  glasses  be- 
foixtiW^nspection  of  the  fundus  can  take  place.  What  in  the  beginning 
isQifficulty,  becomes,  after  a  time,  .a  most  valuable  quality  of  the  direct 
4g$hod. 
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It  will  soon  be  noticed  that  the  eye  is  best  illuminated  when  a  dark 
spot  lies  right  over  the  place  to  be  inspected.  This  spot  is  made  by  the 
hole  of  the  mirror,  from  which  no  light  is  reflected.  The  valuable  part  of 
the  mirror  is  that  portion  immediately  next  the  hole.  The  hole,  too,  must 
not  form  an  appreciable  canal,  but  have  a  sharp  edge.  Its  diameter  must  not 
be  too  small,  because  it  will  cut  off  too  much  light  from  the  observer  and 
act  upon  the  rays  coming  from  the  patient’s  eye  as  a  stenopaic  opening,  to 
limit  their  tendency  to  deviate  from  parallelism.  If  it  be  too  large,  the 
quantity  reflected  into  the  eye  is  seriously  reduced.  The  size  found  by 
Dr.  Loring  to  be  most  useful  is  4  mm.  in  diameter,  and  the  edge  made 
very  thin  and  blackened.  Dr.  Wadsworth,  of  Boston,  first  indicated  the 
inutility  of  a  large  mirror  for  the  upright  image,  and  that  one  only  18  mm, 
in  diameter  suffices  for  the  inverted.  Dr.  Loring  has  chosen  a  mirror  wfliich 
is  18  mm.  wide  by  32  mm.  long.  It  is  hung  on  trunnions,  as  Helmholtz’s 
mirror  was  placed,  obliquely,  to  avoid  the  need  of  turning  the  whole  in¬ 
strument  to  a  decided  angle.  This  provision  has  utility,  when  strong 
corrective  lenses  have  to  be  put  .behind  the  mirror,  viz.,  of  less  than  8" 
focus. 

A.  For  examining  the  normal  eye  when  the  observer's  eye  is  normal. — The 
only  requirement  is  that  both  eyes  lay  aside  all  efforts  of  accommodation. 
The  patient  usually  does  this,  because  he  has  no  object  to  inspect,  and  his 
eye  is  dazzled  by  the  glare ;  yet  too  much  dependence  cannot  safely  be 
placed  on  this  assumption,  as  will  be  dwelt  upon  hereafter.  The  inex¬ 
perienced  observer  never  does  this,  but  looks  as  he  always  would  at  a  near 
object,  and  not  as  he  would  at  a  distant  one — in  other  words,  he  calls  in 
play  his  accommodation.  To  prove  this  and  to  enable  him  to  see,  he  may 
put  behind  the  mirror  a  concave  glass  of  10  inches  focus.  Then  he  will 
see  the  bottom  of  the  eye,  just  as  he  would  read  a  book  ten  inches  away. 
Bat  let  him  weaken  this  glass  to  20  inches,  and  again  he  will  see;  and  then 
to  40  inches,  and  perhaps  he  still  will  see.  His  problejp^s  to  see  clearly, 
without  any  glass  and  with  no  effort.  He  must  cultivSt^:  tnis  habit.  Let 
him  practise  looking  with  a  convex  glass  of  8"  fc^Aybefore  one  eye  at  a 
page  7^  inches  away,  or  as  much  farther  as  he  cari\^id,  keeping  the  other 
eye  open.  He  will  finally  find  whether  he  cam  ||t^pieasure,  utterly  abandon 
accommodation,  or  what  fraction  of  it  he  is  obliged  to  use.  Whatever  that 
may  be,  he  is  to  alloW  for  it  as  his  personal  equation  of  error.  If,  how¬ 
ever,  the  observer  do  not  have  normabe}%s^ie  must  put  behind  the  mirror 
the  glass  which  corrects  his  sight  fiaINdistance  plus  or  minus  the  glass 
which  his  habit  of  accommodation  craa^els  him  to  employ.  Then  he  is  in 
position  to  examine  abnormal  evj  In  doing  this  he  will  have  to  add  to 
his  correcting-glass,  or  subtragtj^om  it,  the  glass  which  corrects  the  error 
of  the  patient’s  eye.  On  ada^r^age  a  slight  modification  of  this  state¬ 
ment  will  be  made.  yvv 

B.  To  be  prepared/fo  Weet  the  contingencies  of  all  eyes  which  can  pos¬ 
sibly  come  for  examinatimi,  saying  nothing  of  the  errors  of  the  observer’s 
eyes,  it  is  needful  <td3pive  a  large  series  of  glasses  behind  the  mirror.  In 
the  early  days  <tff\bplithalmoscopy,  when  Liebreich’s  instrument  was  in 
general  use,  n^more  than  six  were  provided.  Now,  the  cheaper  instru¬ 
ments  of  I^vO^ing  have  seventeen,  and  these  serve  only  for  a  limited  range 
of  cases,  or  lor  limited  needs  in  practice.  This  will  suffice  for  the  latter,  be¬ 
cause,  wl^le  not  provided  for  every  case  by  the  direct  method,  the  indirect 
methb^nxl  the  mirror  alone  can  always  be  used.  By  the  latter  methods  a 
considerable  number  of  cases  will  be  diagnosticated.  The  simple  instru- 

of  Dr.  Loring  is  figured  in  the  text.  Another  one,  containing  a 
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large  number  of  lenses  which,  in  its  optical  parts,  is  copied  from  Dr. 
Loring’s,  is  figured  on  page  291.  It  was  brought  into  use  by  the  writer,  for 
the  purpose  of  putting  at  command,  in  rapid  succession,  the  full  series  of 
glasses  which  can  be  required.  The  mechanism  for  doing  it  is  by  cog¬ 
wheels,  and  there  are  two  lens  bearing  discs.  There  is  no  interruption  in 

the  succession  of  the  glasses  as  they  may  be 
needed.  There  are  38  convex  and  38  con¬ 
cave  lenses,  beginning  with  O  .5  D,  and  going 
to  37  D,  or  from  80  inches  to  about  1  inch 
focus. 

It  remains  to  be  stated  what  amount  of 
surface  can  be  inspected  at  one  view  by  the 
upright  and  by  the  inverted  image  respec¬ 
tively;  also  what  magnifying  power  does 
each  method  give  us.  The  surface  covered 
by  the  upright  image  is  chiefly  determined 
by  the  size  of  the  patient’s  pupil  and  by  the 
proximity  of  the  observer’s  eye.  If  the  ob¬ 
server  place  his  eye  so  that  his  pupil  shall 
occupy  the  place  of  the  anterior  focal  plane 
of  the  observed  eye,  i.e.,  be  at  15  mm.  dis¬ 
tance  from  its  cornea,  his  ophthalmoscopic 
field  will  exactly  equal  the  patient’s  pupil. 
But  if  the  observer  must  go  farther  away  than 
this,  it  follows  that  rarely  so  much  as  two 
n erve-diameters  are  included  in  the  field .  The 
nerve-diameter  may  be  taken  at  1.5  mm.,  and 
the  pupil  may  be  as  large  as  5  to  8  mm.  with 
atropine.  This  applies  to  normal  eyes.  For 
myopic  eyes,  whose  error  is  soVp’eat  that  they 
may  be  viewed  in  an  inveidjQ^iage  without 
using  a  convex  lens,  the  fimS'is  really  limited 
by  the  pupil,  and  gro^^arger  with  the  in¬ 
crease  of  the  myopifflC^For  hyperopic  eyes 
the  opposite  is  tr&^-m  every  sense.  If  now 
we  take  the  method,  the  field  of  vi¬ 

sion  is  made  larger  the  farther  the  lens  is  held 
from  the  We,  up  to  the  limit  at  which  the 
pupil  gr<@3  larger.  When  the  lens  is  at  a 


dista: 


focal 


Fig.  17. 


from  the  pupil  equal  to  its 
lengfftiHhe  field  is  the  largest  possible,  and  is 
only  by  the  opening  (diameter)  of  the 
^S^fective  lens.  If  the  diameter  of  the  lens 
Qs  equal  to  half  its  focal  length,  the  field  will 
be  7.5  mm.  (Helmholtz:  “Phys.  Optics/’ p. 
179). 

As  to  the  enlargement  conferred  by  the 
ophthalmoscope :  1st,  by  the  upright  image. 
There  is  no  absolute  standard  by  which  to 
measure  the  enlargement,  because  the  image  is  virtual,  and  seems  larger  or 
smaller  as^ch  observer  may  project  it.  It  can  be  measured  only  in  terms 
of  an^l^Q^M  will  vary  as  the  observing  and  observed  eyes  are  respectively 
normSkpr  abnormal  in  refraction.  Suppose  both  to  be  normal,  i.e.,  em- 
e1(M5ic.  For  simplicity  of  calculation  the  reduced  eye  of  Listing  is  em- 
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mirror,  besides  swinging  in  the  trunnions,  may  be  rotated  in  a  circular  direction  and 
hus ^sunyany  angle.  The  front  disc  is  moved  by  the  lowest  wheel  and  the  back  disc  by  the  upper  and 
XP<l£r>vhe®1'  Inhere  is  a  spring  clip  on  the  back  of  the  instrument  which  will  carry  a  cylindric  glass. 
h^fofiyparticulars  the  instrument  is  copied  after  Dr.  Loring’s  latest  model.  It  gives  command  of  a  com- 
>.V^Iset  °f  spherical  glasses,  both  positive  and  negative,  amounting  to  seventy-six  in  number,  and  cylindric 
;la&5es  may  be  inserted  at  pleasure  from  the  spectacle- box. 
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ployed,  and  this  is  a  mathematical  fiction  in  which  the  refracting  media  are 
reduced  to  a  single  curved  surface,  whose  index  is  the  length  of  the  eye 
is  20  mm.,  and  the  optical  centre  is  15  mm.  from  the  retina.  Without  in¬ 
troducing  the  formuhe  (see  Schweigger  :  “  Handbuch,”  p.  103,  4th  edition, 
1880),  it  may  be  said  that  the  optic  nerve  forms  in  the  observer’s  eye  an 
image  which  is  exactly  of  the  same  size  as  itself,  and  forms  an  angle  in  the 
observer’s  retina  of  5.73°.  To  get  this  in  linear  measure  we  must  adopt 
a  conventional  standard  of  projection.  If  this  be  taken  at  300  mm.  or  12" 
English,  the  linear  enlargement  will  be  20  diameters. . 

If  a  normal  eye  examine  a  myopic  eye  whose  axis  is  too  long,  a  concave 
lens  corresponding  to  the  myopia  must  be  used,  and  the  problem  becomes 
complex.  The  size  of  the  angle  is  dependent  on  the  distance  of  the 
correcting-glass  from  the  eye  examined,  and  on  the  focal  length  of  the 
glass.  If  the  myopia  equal  —  5^,  or  about  —  7  D,  and  the  correcting-glass  be  4 
at  15  mm.  from  the  eye,  the  angle  of  the  image  of  the  optic  nerve  is  5.4°, 
which  is  less  than  in  a  normal  eye.  If  with  the  same  myopia  the  correcting- 
glass  be  — or  —11  D,  held  at  50  mm.  from  the  eye,  the  angle  will  be  8.59°. 
It  thus  appears  that  in  myopia  the  angular  enlargement  increases  with  the 
myopia,  and  increases  too  as  a  stronger  correcting-glass  at  a  greater  dis¬ 
tance  from  the  eye  is  employed  ;  at  the  same  time  the  field  diminishes. 

If  a  normal  eye  examines  a  hyperopic  one  whose  axis  is  too  short,  the 
case  is  the  reverse  of  myopia.  Suppose  an  eye  with  hyperopia  1  or  8  D,  it 
needs  a  convex  glass  for  examination  ;  and  let  this  be  +  at  15  mm.  from 
the  eye,  the  angle  becomes  5.7°.  If  the  glass  be  at  50  mm.  from  the 
eye,  the  angle  is  4.76°.  Then  it  seems  that  in  hyperopia  the  enlargement 
is  less,  and  is  still  further  reduced  when  a  weaker  correcting-glass  at  a 
longer  distance  from  the  eye  is  used.  Schweigger  further  remarks  that, 
inasmuch  as  the  optic  disc  varies  in  size  by  Henle’s  measurement  at  the 
choroidal  level  between  1.2  mm.  and  1.6  mm.,  this  constitutes  too  large  an 
error  to  make  it  a  fit  standard  of  measurement  as  tc^j^rsjctive  qualities  of 
different  eyes.  .  . 

2d.  For  the  inverted  image.  The  magnify lngPgpwer,  as  already  said, 
depends  entirely  on  the  focal  length  of  the  pmg^tive  lens  and  on  the  re¬ 
fraction  of  the  eye  examined.  If  this  lens  b^o2/  and  the  eye  normal,  the 
enlargement  is  3.6  ;  if  it  be  3",  it  will  be^@  But  if  the  examined  eye  be 
myopic,  say  — -V,  and  the  lens  3"  focus,  enlargement  will  be  4.6,  that  is, 
less  than  for  a  normal  eye.  If  the  drammed  eye  be  hyperopic,  say  +■$-, 
and  the  lens  3",  the  enlargement  b0imes  6.1,  that  is,  it  grows  larger  than 
in  either  the  myopic  or  the  nori^pl  eye.  It  remains  also  to  be  said  that  if 
the  examined  eye  is  made  rnyqjmr^-,  not  by  lengthening  of  its  axis,  but  by 
effort  of  accommodation  (^^pnrjPthe  magnifying  power  by  a  lens  of  3  '  is 
not  4.6,  but  increases  to  So  a  hyperopic  eye  having  TI.  -}  by  shorten¬ 

ing  of  axis,  has  enlar^enl^t  to  the  inverted  image  with  objective  of  3"  of 
6.10  ;  while  if  such  al^g^e  overcome  its  error  through  effort  of  accommo¬ 
dation,  the  magni^yg  power  is  reduced  to  5.9  (see  Schweigger). 

As  to  the  exiiehCof  surface  illuminated,  it  will  depend  on  the  form  of 
the  mirror, 4'\^^fener  plane,  concave  or  convex,  on  its  focal  length,  its 
distance  fy^Vfche  eye,  and  the  size  and  distance  of  the  source  of  illumi¬ 
nation.  £^ve  use  a  concave  mirror  of  seven  inches  focus  and  an  Argand 
burneis^  one  and  one-half  inch  in  diameter,  about  eight  inches  from  the 
mirSh^jSud  the  latter  close  to  the  eye,  the  surface  illuminated,  will  be 
a^butequal  to  the  size  of  the  patient’s  pupil.  The  farther  the  mirror  up 
/toMght  or  twelve  inches,  the  more  intense  the  illumination.  The  weaker 

illumination  the  better  will  one  be  able  to  note  faint  opacities  in  the 
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media,  and  tlie  less  will  the  retina  be  irritated.  By  the  upright  image 
the  light  is  usually  feeble  enough  to  be  borne  by  any  eye.  Gas  or  lamp¬ 
light  is  commonly  used,  but  daylight  may  be  employed.  The  shutters 
are  to  be  closed  and  a  small  hole  four  inches  square  left  to  admit  light 
from  the  sky,  and  not  too  far  from  the  patient.  If  daylight  be  used,  the 
fundus  will  be  found  to  have  a  more  yellowish  look,  and  it  is  said  that 
opacity  of  the  retina  and  nerve  can  be  more  easily  discerned.  To  be  sure 
of  our  judgment,  such  illumination  must  first  be  used  with  sufficient  fre¬ 
quency  to  make  one  familiar  with  the  normal  look  of  the  parts.  As  a  rule, 
artificial  light  is  used.  Direct  sunlight  is  proper  only  to  totally  blind  eyes, 
and  the  heat  is  even  then  objectionable.  For  patients  in  bed,  a  kerosene 
lamp  may  be  held  behind  them  as  they  are  propped  up  by  pillows,  and  the 
revolving  as  well  as  tilted  mirror  of  the  instrument  figured  on  page  2'J 
is  very  useful.  A  long  handle  is  convenient,  but  to  be  able  to  shorten 
it  by  unscrewing  the  ivory  part  is  sometimes  desirable. 

The  following  method  of  conducting  an  examination  with  the  ophthal¬ 
moscope  is  suggested  as  being  sure  to  cover  all  the  points  of  a  case. 

First,  illuminate  the  eye  with  the  mirror  from  a  distance  of  sixteen  or 
eighteen  inches,  and  let  the  light  play  from  side  to  side  over  the  cornea. 
This  will  show  opacities  in  the  cornea  or  lens  and  the  degree  of  luminosity 
of  the  fundus.  If  the  eye  be  of  decidedly  abnormal  refraction  or  ame- 
tropic,  retinal  blood-vessels  will  be  visible.  They  may  indicate  that  the 
eye  is  either  near-sighted  or  far-sighted.  If  the  former,  the  vessels  will 
move  in  a  direction  opposite  to  the  mo  tion  of  the  observer  as  he  moves  his 
head  from  side  to  side,  while  for  far-sightedness  the  vessels  will  move  in 
the  same  direction  with  the  motions  of  tlie  observer. 

Having  this  preliminary  idea  of  the  state  of  the  eye,  the  biconvex  or 
objective  lens  may  then  be  put  up  and  the  inverted  image  examined, 
beginning  with  the  optic  nerve.  The  lens  is  held  by  the  thumb  and  fore- 
finger,  while  the  little  finger  takes  a  support  on  the  edg^k  the  temple. 
The  lens  is  to  be  moved  a  little  from  side  to  side,  which3^  course  carries 
the  image  with  it ;  and  it  will  be  noticed  that  parts  ujpmy  deeper  planes,  as 
in  the  case  of  excavation  of  the  optic  nerve,  have  ajfi^uer  range  of  move¬ 
ment  than  do  the  more  superficial  parts.  Foiyi(j|pnce,  the  edge  of  the 
nerve  will  move  less  extensively  than  its  deetfeSitying  bottom  if  there  be 
excavation.  The  little  finger  may  be  alloVecly&Q  press  on  the  eye,  at  the 
same  time  lifting  the  lid,  and  thereby  deterr&me  whether  a  little  increase 
of  tension  will  cause  pulsation  of  the  retiMl  vessels.  After  inspecting  the 
nerve,  the  patient  should  be  directecLtc^-look  in  every  direction,  to  bring 
all  parts  of  the  eye-ground  into  viej^CJTlie  region  of  the  macula  will  also 
be  noted,  although  this  will  often  not  be  well  seen  unless  the  pupil  has 
been  dilated  by  atropia. 

Next,  the  eye  should  be  jflm^ected  by  the  upright  image,  the  observer 
coming  so.  close  to.  the  fa^^even  to  touch  it,  and  bringing  the  light  to 
the  requisite  position  top^fniit  close  approach.  Now,  it  will  be  needful 
to  put  behind  the  mfr*raj  such  glasses  as  neutralize  any  refractive  errors, 
and  the  details  of  ©)e  fundus  will  be  more  fully  appreciated,  besides 
learning  what  state  of  refraction.  I  do  not  mean  to  be  understood 

as  intimating^ftN^  the  diagnosis  of  the  state  of  refraction  will  easily  be 
made  ^  by  tlm  oeginner — on  the  contrary,  he  will  meet  not  a  few  difficul¬ 
ties  ;  later  portion  of  this  treatise  the  subject  will  be  considered. 

living  studied  the  bottom  of  the  eye,  a  strong  convex  lens,  say 
nches  focus,  may  be  put  behind  the  mirror  to  enable  one  to  in¬ 
crystalline,  the  anterior  part  of  the  vitreous,  and  the  cornea,  the 
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patient  being  told  to  look  in  different  directions,  to  throw  into  view  the 
periphery  of  the  lens  or  vitreous  opacities  not  in  the  field.  Finally,  turn 
the  patient  to  face  the  light  and  use  the  focal  illumination  already  de¬ 
scribed  (page  21).  Of  course,  regard  must  be  had  to  the  sensitiveness 
of  the  patient’s  eye  and  its  liability  to  injury  by  intense  light.  In  most 
cases  no  harm  results,  and  this  is  specially  true  of  lesions  of  the  optic  nerve, 
retina,  and  choroid.  In  very  many  cases  only  the  direct  method  need  be 
used,  and  to  the  fundus  as  thus  seen  we  will  now  call  attention. 

The  fundus  oculi  as  seen  by  the  ophthalmoscope ,  and  especially  by  the  up¬ 
right  image. — The  object  first  sought  is  the  optic  nerve,  which  appears  as  a 
circular  disc  on  which  the  retinal  vessels  are  seen.  Its  color  varies  from  a 

pinkish  white  to  deep  red ; 
often  the  whole  surface  is 
not  of  the  same  hue,  a  part 
being  red  and  the  rest  pale, 
and  this  may  be  respectively 
the  nasal  side  contrasted 
with  the  temporal  side,  or 
the  circumference  contrast¬ 
ed  with  the  centre.  The 
whiter  parts  reflect  light 
more  brilliantly  because 
they  are  sunken  and  con¬ 
cave,  and  the  paucity  of 
fibres  in  the  depressed  part 
favors  the  penetration  of 
light  to,  and  its  reflection 
from,  the  lamina  cribrosa. 
The  depr^gkion  or  so-called 
excavatkmToften  found  in 


the 

and 


may  be  central 
all,  or  in  extent  it 
'exceed  half  its  diame- 
or  it  may  be  a  slope  on 
temporal  side,  or  more 


*  sQ 

M  '  rarely  downward ;  or  the 
outer  half  may  be  almost  flat 


Fig.  19. — i ,  internal  sheath  of  optic  ne] 
sheath  of  optic  nerve ;  u,  the  inter  vagim 
cribrosa ;  c,  c,  posterior  ciliary  arteries ; 
ft.  retina ;  t,  7\  tendinous  or  scleral 
(7,  optic  papilla. 

translucent,  so  that 
of  inspection  is*t] 
white,  and  is  of 


,  external 
3 ;  l ,  lamina 
;  Ch,  choroid; 
^horoidal  ring ; 


and  below  the  level  of  the 
inner,  like  a  step.  The  nerve 
is  sometimes  a  true  papilla, 
and  the  highest  part  may  be 
central  or  on  the  nasal  side. 
In  all  cases  the  tissue  is 
looks  through  a  depth  of  substance,  and  the  limit 
lamina  cribrosa.  The  latter  when  seen  is  densely 
'mottled  with  dark  spots.  As  the  nerve-fibres  come 
they  lose  their  neurilemma  and  become  transparent 
nerve  is  sometimes  oval,  with  its  long  axis  vertical, 


through  its^ 
axis-cylin<tos£  TL 
and,  eveiMfopen  truly  circular,  may  by  reason  of  astigmatism  seem  to  be 
oval  iii^Jiy  direction.  It  sometimes  has  an  irregular  outline.  The  border 
is  Tfl^flfc^efined,  being  sharply  cut  by  the  edge  of  the  choroidal  aperture, 
aM -  often  a  black  pigment  deposit  extends  more  or  less  about  it.  Some- 
Jp&ks  the  choroidal  opening  is  appreciably  larger  than  that  in  the  sclera, 
/iKmd  a  narrow  ring  of  the  latter  is  to  be  observed.  If  the  optic  fibres  are 
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heaped  together  in  a  certain  space,  they  will  be  easily  recognized  as  they 
cross  the  edge  of  the  disc  and  extend  into  the  retina,  sometimes  to  a  con¬ 
siderable  distance.  In  eyes  deeply  pigmented  the  optic  nerve  is  always 
by  contrast  more  red,  and  the  nerve-libres  are  more  distinct.  Sometimes 
they  make  a  complete  fringe  or  aureole  of  hair-like  radiating  lines. 

The  conspicuous  feature  of  the  nerve  is  the  network  of  vessels  which 
appear  upon  it.  They  emerge  and  enter  near  its  centre,  and  present  many 
varieties  of  arrangement  and  subdivision.  A  single  arterial  trunk  usually 
comes  up  from  the  bottom  of  the  disc  and  sends  branches  above  and 
below,  the  veins  taking  a  course  nearly  parallel  with  the  arteries.  It 
would  be  useless  to  attempt  to  describe  all  the  varieties  which  the  vessels 
present.  The  diagram  from  Leber  gives  the  vessels  and  their  nomencla¬ 
ture. — G.  andS.  Besides  these  main  branches,  there  are  many  finer  twigs 


which  pass  from  the  nerve  in  tl 


numerous  on  the  temporal  si^K^  fix may  happen  as  a  rarity  that  a  single 
vessel  of  considerable  size  e^t^ges  from  the  very  edge  of  the  disc.  The 
number .  of  the  vessels  on/lhjHIisc  is  exceedingly  various,  and  sometimes 
they  spring  forward  in  large^urves  and  take  a  sinuous  course,  or  may  even 
curve  around  each  oth^Jn  complete  or  partial  spirals.  Such  peculiarities 
will  have  relation  to  (tje  vascularity  of  the  general  system,  and  due  allow¬ 
ance  must  be  Sometimes  the  walls  of  the  arteries  are  of  unusual 

thickness  for  ^^rtain  distance  beyond  the  disc,  and  then  they  have  a 


s^n  that  from  the  transverse  branches  above  and  below  numer- 
twigs  are  sent  down  which  run  almost  to  the  fovea.  So  fine  are 
;  ^or  a  long  time  it  was  declared  that  the  region  of  the  macula 


don  of  the  yellow  spot  there  are  never  any  large  vessels,  but 
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■was  the  most  poorly  supplied  with  vessels  of  all  the  fundus.  This,  how¬ 
ever,  is  erroneous,  as  has  been  shown  by  Nettleship,  Becker,  Loring,  and 
others.  The  diagram  from  Nettle  ship  Ophthalmic  Hospital  Reports,  vol. 
viii. ,  p.  261,  indicates  what  vessels  may  here  be  seen  in  an  injected  prepa¬ 
ration.  In  some  diseases,  as  in  embolism  of  the  retinal  artery,  they  become 
conspicuous.* 

Again,  certain  anomalies  appear  at  the  optic  nerve,  in  that  a  vessel  may 
come  out  at  its  margin,  or  at  a  point  beyond  the  margin,  and  go  back  to  the 
retina.  These  have  been  called  cilio-retinal  vessels  (see  Nettleship  :  Boy  at 
London  Oph.  Eosp .  Reports ,  vol.  ix.,  part  2,  p.  161,  December,  1877).  Mr. 


N.  found  one  such  vessel  in  a  microscopic  examination  of  the  optic  nerve, 
and  proved  that  it  passed  from  the  scfcjli,  at  the  level  of  the  lamina  cribrosa, 
into  the  nerve  and  to  the  retina,  a©jsuch  vessels  seem  in  all  cases  destined 
to  the  supply  of  the  region  of  tl^taiacula  lutea.  The  opportunity  of  seeing 
them  is  most  often  given  toroidal  crescent  of  myopic  eyes. 

The  retina  is  to  a  shghK^gree  discernible  as  a  tissue,  notwithstanding 
its  transparency,  and/ffe©the  disc  its  optic  nerve-layer  usually  appears, 
with  greater  or  less  coa^icuousness,  as  fine  hair-like  lines  radiating  from 
the  margin.  Aho^^Wand  below  they  are  most  marked,  and  they  cluster 
around  the  principal  vessels.  The  visibility  of  the  retina,  as  well  as  the 
tone  of  the  fun^i^  depends  chiefly  on  the  quantity  of  pigment  in  the  epi- 


bleshlp  says  :  4  4 

«  snnn.rA  v 


On  comparing  different  parts  of  the  retina,  I  find  that  while  in 
s(T^are  h10** 1  h1  the  yellow  spot  region,  forty  complete  capillary  meshes 

rir 


*  Nettles 

an  area_  m  _ _  ^  . 

__nted,  not  more  than  from  six  to  nine  are  included  in  the  same  area  at 

l  inch  behind  the  ora  serrata,  the  injection  being  equally  complete  in  both 
[8.  The  area  of  the  fovea  centralis ,  which  is  destitute  of  vessels  in  the  specimen 
figured,  is  equal  to  about  -piVu  square  inch,  and  is  irregularly  oblong.  It  is 
Eircely  larger  than  the  single  capillary  meshes  at  the  ora  serrata .” 
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tlielium  and  in  the  choroid.  In  blue-eyed  persons  the  retina  seems  very 
transparent,  and  the  fundus  of  a  brilliant  red.  In  dark-eyed,  and  especially 
in  dark-skinned  persons,  negroes,  indians,  etc.,  the  retina  seems  opales¬ 
cent,  and  the  hue  of  the  fundus  is  dull,  and  of  a  dun  or  tan  color.  The  pig¬ 
mentation  is  always  deepest  about  the  central  region,  because  the  epithe¬ 
lium  is  more  saturated,  while  the  remoter  parts  permit  the  choroidal  vessels 
to  be  seen  as  light  red  stripes  with  irregular  islets  of  pigment.  The  sur¬ 
face  of  the  retina  sometimes  shows  a  flashy,  silvery  reflection,  which 
glances  along  the  vessels  and  plays  about  the  macula  lutea.  It  alters  in 
place  and  form,  on  the  slightest  movement  of  the  eye  or  of  the  mirror,  and 
the  spot  which  it  has  left  has  a  perfectly  normal  look.  This  is  seen  in 
dark  eyes  and  in  young  children  most  frequently.  It  is  not  pathological. 
Another  phenomenon  is  a  circle  which  sometimes  appears  at  the  middle 
of  the  fundus,  around  the  fovea  as  a  centre,  and  has  a  diameter  varying 
from  one  to  two  discs,  as  seen  by  the  upright  image  (see  colored  plate, 
Pig.  II.).  This  is  also  visible  by  the  inverted  method,  and  is  evidently  an 
annular  reflection.  Probably  in  these  cases  the  source  of  reflection  is  the 
membrana  limitans.  The  reason  why  the  macula  should  be  the  special 
seat  of  such  appearances  is  its  convexo-concave  surface.  The  fovea  cen¬ 
tralis  often  shows  as  a  small  glistening  dot,  more  or  less  completely  cir¬ 
cular  as  the  light  plays  over  it.  Its  concavity  favors  its  action  as  a  reflector. 
In  a  myopic  eye,  where  this  was  seen,  I  have  observed  it  to  be  most  bril¬ 
liant  before  the  perfectly  correcting  glass  was  employed,  and  that  when 
this  was  used  it  disappeared  almost  entirely. 

It  has  been  said  that  the  arteries  of  the  retina  are  smaller  and  brighter 
than  the  veins.  It  must  be  added  that  they  exhibit  a  well-defined  line  of 
light  along  their  centre,  which,  in  the  veins,  is  much  less  conspicuous. 
This  is  an  optical  effect  whose  cause  has  been  disputed,  and  a  most  valu¬ 
able  paper  upon  it  was  published  by  Dr.  Loring  in  “  Trans.  Arner.  Oph.  Soc.” 
That  it  is  due  to  the  refractive  action  of  the  column  of  bkAd  in  the  vessel 
condensing  the  light  which  passes  through  it  and  is  a^MJeflected  from 
the  underlying  surface,  has  been  proved  to  myself  by  tfot)6ases.  In  one  of 
them  there  was  an  effusion  of  blood  beneath  tlie/iffibroid,  which  made  a 
dark  patch.  This  was  crossed  by  a  vein  on  wkM  no  light  streak  was 
present  while  it  traversed  this  dark  surface,  bu&^nere  situated  upon  the 
normal  choroid  the  usual  streak  was  disl^jQ  As  the  blood-patch  be¬ 
came  absorbed  and  a  white  scleral  surf^$?  came  to  view,  which  was 
caused  by  rupture  of  the  choroid,  not  only-  did  the  vessel  recover  its  usual 
light  streak,  but  this  became  much  m&j^  decided  than  upon  the  adjacent 
portions  of  the  vessel.  A  second  $0^  bearing  on  this  point  was  one  of 
extreme  colloid  deposit  upon  the  (^toroid,  having  all  the  brilliancy  of  the 
most  marked  patches  of  fatty^  oration,  as  found  in  albuminuric  retini¬ 
tis.  This  glittering  surface*  was  about  two  discs  long  and  one  disc  wide, 
and  was  behind  one  of  tl^T transverse  retinal  arteries.  As  the  artery  crossed 
this  spot,  the  whole  vesse!k*ras  a  bright  ribbon  of  light — the  central  streak 
being  intensified  air^Cgjidened  so  as  to  equal  the  diameter  of  the  vessel. 
On  either  side  of  {Ghp  spot  the  artery  had  the  usual  appearance.  It  is 
therefore  evideut^that  the  light  streak  depends  chiefly  on  the  reflecting 
properties  of^M^urface  over  which  the  vessels  pass,  and  on  the  nature 
of  the  bloocDcblumn.  That  some  reflection  comes  from  the  surface  of 
the  vesseJjA  true,  but  it  is  excessively  slight,  as  proved  by  my  first  case 
while  tSQblbod-patch  was  fresh  and  dark.  The  “light  streak”  is,  there- 
^orej  tfS^henomenon  of  refraction  and  reflection,  and  the  light  must  pass 
thr^0jgn  the  vessel  from  in  front  and  penetrate  to  the  sclera,  to  be  then  re- 
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fleeted  from  the  latter  and  again  acted  upon  by  the  blood-vessel,  which 
condenses  it  into  the  bright,  luminous  streak.  This  is  essentially  the  view 
first  announced  by  Loring  (see  “Trans.  Amer.  Oph.  Soc./’  1881). 

Pulsation  of  the  veins  upon  the  optic  disc  is  quite  common.  It  is  ex¬ 
plained  by  Donders  as  the  effect  of  the  arterial  tension  communicated  to 
the  veins  through  the  vitreous,  and  causing  pulsatory  movement  on  the 
optic  disc,  because  here  the  column  of  venous  blood  is  just  escaping  from 
the  intra-ocular  pressure.  It  is  most  apt  to  be  seen  when  the  veins  are 
large.  Schoen  was  able  to  study  this  in  a  patient  whose  pulse  was  only 
16  to  23  per  minute.  He  concluded  that  the  venous  pulse  is  merely  the 
effect  of  the  p>ulse  of  the  artery  upon  the  vein  as  the  two  vessels  lie  in 
juxtaposition  in  the  optic  nerve. — Klin.  MonatsUdtter  (Zehender),  Sept., 
1881.  Pulsation  of  the  arteries  occurs  when  the  intra-ocular  pressure 
rises  to  an  abnormal  degree,  or  in  cases  of  disease  of  the  heart  (aortic 
valves)  or  large  vessels,  and  under  some  other  morbid  circumstances.  Pul¬ 
sation  of  both  arteries  and  veins  can  always  be  caused  by  pressure  with  the 
finger,  and,  if  it  be  made  very  strong,  the  circulation  can  be  entirely  sus¬ 
pended. 

In  observing  the  fundus  closely,  if  the  tissues  are  normal  and  the  re¬ 
traction  perfectly  corrected,  the  retinal  epithelium  is  seen  as  a  granular  sur¬ 
face,  like  the  finest  emery-paper,  and  its  molecular  look  is  perfectly  dis¬ 
tinct.  A  few  glistening  dots  are  sometimes  seen  near  the  macula,  which 
appear  to  have  no  special  importance. 

The  fovea  centralis  is  always  the  most  difficult  spot  to  examine,  espe¬ 
cially  with  undilated  pupil.  It  has  a  dull,  red  look,  or  may  return,  as  above 
stated,  a  gray  reflection,  which  may  be  a  partial  or  complete  ring,  which 
flickers  at  the  slightest  movement,  and  is  about  one-fourth  or  one- sixth  of 
a  disc  in  diameter.  In  young  persons  it  is  widest  and  most  distinct.  The 
very  centre  is  so  deep  in  color  as  to  be  almost  brown. 

The  degree  to  which  the  choroid  can  be  seen  varies  with  the  pigmen¬ 
tation  of  the  eye.  In  albinoes  the  vessels  are  visible^wsn  about  the  ma¬ 
cula.  In  greater  degrees  of  pigmentation,  some  v^£lsJ  may  appear  be¬ 
tween  the  nerve  and  macula,  and  in  all  persons^fty  are  distinct  at  the 
eccentric  parts  of  the  fundus.  They  are  of  ajjght  pink  hue,  appearing 
like  flat  stripes,  and  have  a  curvilinear  arrang*©bnt  and  interlacement  in 
distinct  meshes.  No  distinction  can  be  un|iSe  in  them  between  arteries 
and  veins.  Sometimes  the  place  of  begiMiStg  of  the  vense  vorticosse  is 
recognizable.  Between  the  meshes  c^ftne  choroidal  vessels  the  pigment- 
stroma  is  seen  in  more  or  less  dark  pajphes  of  irregular  shape.  The  visible 
choroidal  vessels  are  always  broader  than  the  retinal  trunks.  Immediately 
around  the  optic  nerve  the  choit)i<Jhl  pigment  is  often  quite  abundant  over 
a  considerable  breadth  of  sm^m^'and,  as  above  said,  the  central  part  of 
the  fundus  is  overspread.iVMi  a  uniform  layer,  which  usually  completely 
hides  the  choroidal  For  verification  of  above  description,  see 

colored  plate  at  the  baVliAff  the  book,  Figs.  I.,  H.,  HI. 
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THE  EYE  AND  THEIR 


•e  to  distinguish  between  optical  defects  and  impairment  of 
Optical  defects  include  errors  in  the  form  of  the  globe  and  of 
•active  surfaces,  such  as  conical  cornea,  abnormities  in  the  lens,  my- 
lypermetropia,  and  astigmatism  ;  also,  opacities  in  the  cornea,  aque- 
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ous,  lens,  and  vitreous.  Defects  of  perception  include  diseases  of  the  retina, 
whether  direct  or  indirect — the  latter  by  lesions  of  the  choroid;  also,  dis¬ 
eases  of  the  optic  nerve  and  of  the  brain.  We  have  also  fatigue  and 
decline  in  power  of  the  muscular  apparatus,  viz.,  of  the  accommodation 
and  of  the  extrinsic  muscles,  and  disharmony  of  the  latter.  Besides  these, 
we  have  diseased  conditions  of  purely  local  origin,  which  are  mostly 
external  and  caused  by  foreign  bodies  and  injuries,  by  cold  or  heat,  by 
smoke  or  dust,  by  extreme  light,  natural  or  artificial,  or  by  use  of  eyes 
with  insufficient  light.  We  also  have  contagion,  and  the  influence  of 
contiguous  parts,  such  as  the  nasal  cavity  in  diseases  of  the  tear-pas¬ 
sages  and  of  the  conjunctiva.  We  have  diseases  dependent  on  remote 
organs,  such  as  the  brain  and  spinal  cord  and  sympathetic  nerves,  on 
the  heart,  the  kidneys,  and  the  uterine  system,  and  the  arteries  and 
veins,  and  the  skin,  etc.  We  have  diseases  of  the  eye  which  are  inci¬ 
dental  to  general  disorders  or  dyscrasise,  such  as  syphilis,  rheumatism, 
gout,  scrofula,  scorbutus,  anaemia,  pyaemia,  septicaemia,  leucocythaemia,  dia¬ 
betes,  malaria,  and  general  poisons,  such  as  lead,  tobacco,  alcohol,  quinine, 
osmic  acid.  We  have  also  the  morbid  products  of  cancer,  tubercle,  amy¬ 
loid  and  fatty  degeneration.  We  also  have  diseases  which  are  recognized 
.as  the  expression  of  debility,  exhaustion,  and  malnutrition. 

In  short,  the  eye  in  its  pathology  embraces  disorders  peculiar  to  its  own 
structure  and  function,  and,  in  addition,  another  quota,  which  are  outcrop¬ 
pings  of  ailments  of  the  rest  of  the  body,  and  subject  to  the  same  laws. 

It  follows  that  the  relief  of  disorders  of  the  eye  must  comprise  the 
correction  of  errors  special  to  its  own  function  and  structure,  and  sound 
knowledge  of  general  diseases  and  their  influence  upon  it,  coupled  with 
skill  in  understanding  both  the  general  laws  of  therapeutics  and  how  they 
may  need  modification  to  be  brought  to  bear  on  the  eye.  The  skilful  eye- 
surgeon  adds  to  the  qualifications  of  the  general  practitioner  the  peculiar 
fitness  gained  by  acquaintance  with  the  facts  of  ophthalmology.  Neces¬ 
sarily  he  must  prepare  himself  to  do  wTell  the  work  of  ^OcjL'mer  before  he 
ventures  to  assume  the  delicate  responsibilities  of  tli^J^feter  service. 


Treatment  of  Diseases  of^^I 

Treatment  of  eye  disease  resolves  itseLHtfQ  the  local  and  the  general. 
Under  local  treatment  is  included  correotioqjf  optical  errors  and  opacities, 
for  which  glasses,  and  medical  and  ogW'ative  treatment  may  be  needed. 
We  must  speak  of  protection  of  the  e^jtrom  hurtful  influences,  viz.:  from 
contagion,  by  antiseptics,  by  occhi^&ti,  by  removal  to  a  pure  atmosphere  ; 
from  dust,  smoke,  glaring  Kghtfajaa  extreme  heat,  by  colored  or  trans¬ 
parent  glasses,  by  shades,  another  locality,  by  a  bandage,  by 

seclusion  in  a  dark  room  oi^vbed.  t  Protective  glasses  are  known  usually, 
as  coquilles,  are  shaped/Iiks*«  watch-glass,  and  tinted  either  London  smoke 
or  blue,  in  various  shacT^ef  known  by  letters  A,  B,  C,  D,  etc.  Very  dark 
shades  are  objectiondfij^  to  most  cases,  because  they  so  diminish  the  light 
that  the  eyes  are  sflihied  in  groping  about.  The  neutral  tint  is  generally 
better  than  the  bluer  Workmen  exposed  to  injury  by  chips  of  metal  may 
wear  large  ^gfegjes  of  mica,  if  they  will,  but  they  are  seldom  inclined  to 
accept  them?vEy e-shades  may  be  single  or  double  ;  they  should  be  shaped 
according^  their  purpose  ;  if  to  cut  off  light  from  above,  as  in  reading, 
they  jdio^Jd  flare  like  a  cap-front ;  to  cut  off’  light  in  all  directions,  they 
shou^kfie  flat  and  come  around  well  on  the  temple.  To  lie  flat,  they  should 
h^^a  notch  for  the  nose,  be  three  inches  wide,  come  to  the  temples,  and 
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will  be  kept  flat  by  having  tlie  strings  fastened  three-fourths  of  an  inch 
below  the  corners ;  they  must  go  twice  around  the  head.  A  bandage 
should  be  made  of  thin  flannel  (i.e.,  merino,  which  is  a  texture  of  both 
wool  and  cotton),  be  three  and  one-lialf  yards  long,  and  two  and  one-half 
inches  wide,  for  an  adult.  The  width  will  be  less  in  some  cases,  and 
always  less  for  children.  It  goes  about  the  head  like  a  figure  8,  and 
presses  the  eyeballs  through  a  packing  of  absorbent  cotton  laid  irpon  patches 
of  muslin.  To  adjust  a  single  or  double  bandage  smoothly  and  firmly  re¬ 
quires  a  little  practice.  It  is  usually  employed  where  some  pressure  is  to  be 
exerted  on  the  eye.  When  patients  are  kept  in  dark  rooms  it  is  important 
not  to  have  streaks  of  bright  light  at  the  edges  of  the  shades  or  in  the 
shutters.  It  hardly  need  be  said  that  a  patient  wearing  a  bandage  need  not 
be  imprisoned  in  a  dark  room  ;  the  moral  influence  on  him  is  bad,  and  the 
physical  effect  on  his  attendants  equally  bad.  I  have  known  delirium  pro¬ 
duced  by  no  other  cause,  in  old  people,  after  cataract  extraction.  With 
dark  rooms,  unusual  care  must  be  given  to  ventilation  and  cleanliness. 
Many  serious  eye  diseases  require  a  patient  to  be  kept  in  bed,  and  often  it 
is  difficult  to  make  him  submit  to  the  hardship.  The  object  is  quietude 
of  the  whole  body  and  absolute  rest  of  the  eyes,  which  a  patient  sitting  in 
a  chair  or  walking  about  under  a  bandage  will  not  and  cannot  so  perfectly 
maintain.  I  advocate  this  only  during  the  active  period  of  acute  disease 
— never  in  case  the  general  health  suffers  or  is  unfavorably  influencing  the 
eye  trouble.  Even  photophobia,  which  is  usually  the  symptom  necessi¬ 
tating  seclusion  in  darkness,  is  sometimes  aggravated  by  such  confinement, 
especially  in  hysterical  persons,  in  weakly  or  scrofulous  children,  and  when 
the  fear  of  light  has  outlasted  the  cause  which  originally  excited  it.  To  this 
point  Dr.  Agnew  has  called  especial  attention.  Such  persons  must  be  pro¬ 
vided  with  smoked  glasses,  and  sent  outdoors  to  navigate  for  themselves. 
A  proper  understanding  of  hygiene  and  of  the  conditions*  of  healthy  nutri¬ 
tion  in  food,  clothing,  exercise,  and  air  and  occupations  of  the  utmost 
importance  in  ophthalmic  treatment.  I  shall  have^X^emphasize  this  re¬ 
peatedly. 

Of  medicines  which  have  a  special  applicability  to  the  eye,  are  those 
which  act  on  the  pupil  and  the  ciliary  musclQjviz.,  mydriatics  and  my- 
otics.  Of  the  former  we  have  atropise  stfMhatis,  duboisia,  homatropiae 
hydrobromatis,  daturia?  sulphatis.  All  bfTBpfp.  are  poisonous,  and  can  exert 
toxic  effect  when  used  in  sufficient  st^en^n  as  collyria,  because  they  go 
through  the  cornea  by  endosmosis  smK  enter  the  circulation  by  solution 
in  the  aqueous  humor.  They  also^pass  down  the  tear-passages  to  the 
throat,  and  are  there  absorbed,  /^^lphate  of  atropia  is  the  most  common 
of  these  remedies.  It  affects^s^ililator  iridis  before  it  affects  the  ciliary 
muscle.  It  likewise  is  an^^^me  to  the  sensitive  nerves  of  the  cornea 
and  iris.  It  is  used  imgqffii&ons  from  one-fourth  grain  to  sixteen  grains  to 
the  ounce.  In  rare  cafceslt5y  prolonged  use,  it  causes  a  peculiar  irritation  of 
the  conjunctiva.  It^wa^ihought  by  Graefe  to  relieve  intra-ocular  tension, 
and  when  it  fullv^aSlyzes  the  ciliary  muscle  and  iris,  the  eye  often  feels 
much  relief.  Q©he  other  hand,  in  certain  cases  of  glaucoma,  atropia  in¬ 
tensifies  theddEa-ocular  pressure.  If  toxic  effects  appear,  they  will  come 
as  drynesS^Qfche  fauces,  which  need  not  be  heeded  ;  but  more  important 
are,  quickening  and  weakness  of  the  pulse,  flushing  of  the  face,  palpitation 
of  tbe^^ki’t,  headache,  nausea,  prostration,  garrulous  delirium,  desire  to 
'and  sometimes  muscular  violence.  The  antidote  will  be  brandy  and 
ua.  Duboisia  has  about  the  same  effect  on  the  eye  as  atropia,  excej)t 
it  does  not  irritate  the  conjunctiva.  Its  toxic  effects  come  more 
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quickly  and  are  more  alarming,  the  prostration  being  extreme.  Homa- 
tropia  acts  more  feebly  than  the  preceding.  It  dilates  the  pupil,  if  used 
in  the  strength  of  gr.  iv.  ad.  3  j.,  in  about  half  an  hour,  and  has  moderate 
effect  on  the  accommodation  ;  but  in  twenty-four  hours  its  influence  is  gone. 
It  is  serviceable  for  purely  ophthalmoscopic  work,  leaving  out  refractive 
determinations.  The  full  effect  of  atropia,  whenever  obtained,  will  last 
for  from  seven  to  twelve  days.  Of  daturia  nothing  need  be  said.  Of 
myotics,  we  have  pilocarpine  hydrobromate,  the  alkaloid  of  jaborandi,  and 
eserine  sulphate.  The  former  is  quite  mild  and  painless,  toning  up 
the  ciliary  muscle  and  contracting  the  sphincter  iridis.  Its  effects  in  doses 
of  gr.  iv.  ad.  3  j.  pass  in  36  to  48  hours.  Sulphate  of  eserine,  the  alkaloid 
of  Calabar  bean,  is  a  powerful  myotic.  As  a  solution  of  gr.  iv.  ad.  3  j.  it 
causes  spasm  of  accommodation  with  considerable  pain,  and  the  pupil  is 
reduced  to  very  small  size.  It  is  used  to  draw  the  iiis  away  from  a  per¬ 
ipheral  wound  of  the  cornea.  It  is  used  by  some  prior  to  cataract 
extraction.  It  is  also  used  to  counteract  paralysis  of  the  ciliary  muscle  of 
the  sphincter  iridis.  It  has  the  property,  in  some  cases  of  glaucoma,  of  re¬ 
lieving  the  intra-ocular  tension  by  drawing  the  periphery  of  the  iris  away 
from  the  angle  of  the  anterior  chamber  and  opening  the  canal  of  Schlemm 
(circular  venous  sinus).  It  is  used  to  counteract  the  undesired  effect  of 
mydriatics.  Both  are  sometimes  used  in  alternation  to  tear  adhesions  of 
the  pupil  to  the  lens. 

The  only  other  remedy  to  be  mentioned  in  this  connection  is  strychnia, 
by  internal  administration,  which  is  thought  to  have  a  specific  stimulating 
influence  on  the  fibres  of  the  optic  nerves. 

Of  external  applications  none  is  so  common  as  water  of  various  tempera¬ 
tures,  and  its  effect  is  modified  in  the  most  remarkable  manner  by  the 
mode  of  its  use.  For  violent  inflammatory  attacks,  as  after  wounds  or  in 
severe  purulent  conjunctivitis,  a  block  of  ice  is  kept  beside  the  patient, 
and  bits  of  muslin  transferred  from  the  ice  to  the  eye  everWininute  so  long 
as  the  symptoms  demand  such  extreme  cold.  We  mofrus^  the  water  of 
higher  temperature  until  it  has  no  effect  upon  the  surfapeMmt  serves  merely 
to  soften  the  secretions.  From  this  we  make  it  waj fthfj.e.,  above  98.4°  F., 
until  we  get  to  104°  or  106°.  To  keep  the  waS$*  cold  the  compresses 
must  be  constantly  renewed  ;  so,  too,  in  attenkAuzg  to  keep  it  warm.  To 
avoid  such  frequent  change  various  conb^*(pjes  have  been  adopted.  I 
sometimes  let  a  patient  hold  a  small  pieceQffYcfe,  wrapped  in  muslin,  upon 
the  eye  as  long  as  it  feels  good,  and  I  fcave  used  a  small  rubber  bag  as 
large  as  a  hen’s  egg,  filled  with  ice,  f^^stopped  by  a  cork ;  but  neither 
of  these  is  very  satisfactory.  For  Bfflestcases  we  need  moist  cold  or  moist 
heat,  and  this  we  get  best  by /^OTfipresses  wrung  out  of  water.  Eye- 
douches  are  useful  for  certain  ^ra/ic  cases  and  are  easily  contrived,  and 
may  be  of  warm  or  cool  wai^Vuhey  are  used  for  only  a  few  minutes  at 
a  time.  For  continuou&m^Qtmeat,  a  good  appliance  is  a  poultice  of  ground 
slippery-elm  bark.  Sp&qglo-pihne  dipped  in  hot  water,  covered  by  oiled 
silk,  is  cleanly  and  ^^pdceable.  It  is  an  old  rule,  which  measurably  holds 
good  to-day,  that  abdications  to  the  eye  should  be  of  such  temperature  as 
shall  be  gratefuM^me  patient.  This  cannot  be  accepted  absolutely.  For 
example,  whA^Vfeo  the  early  stage  of  many  external  inflammations  hot 
water  is  a  r&l?^  if  kept  up  for  several  hours,  or  if,  as  too  often  is  done,  a 
hot  poult^Ae  be  bound  on  the  eye,  an  oedematous  effusion  is  promoted 
which  in  possible  ulceration  of  the  cornea  and  in  such  relaxation  of 

tissues  aSnbo  protract  the  attack.  Some  cases  reject  all  moist  applications  ; 
thodkA-e  apt  to  be  such  as  have  little  or  no  secretion,  except  of  tears  by 
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reflex  irritation,  viz.,  scleritis  and  iritis.  Dry  heat,  like  a  folded  and  warm 
napkin,  is  often  most  satisfactory.  On  the  other  hand,  when  secretion  is 
abundant,  moist  applications  wash  it  away,  and  by  their  temperature  con¬ 
trol  the  exudation  to  some  degree  as  they  influence  the  contractility  of  the 
vessels.  It  is  for  the  great  majority  of  cases  proper  to  use  local  apjolication 
for  only  a  portion  of  the  time — say  for  ten  minutes,  or  for  thirty  minutes, 
three,  four,  six,  ten  times  a  day.  Intermittent  use  is  the  rule  in  moderate 
cases.  Continuous  use  applies  only  to  severe  cases.  Details  in  this 
matter  will  come  up  in  special  diseases. 

Antiseptic  applications,  such  as  chlorinated  water  (five  per  cent.), 
carbolic  acid  water  (one  to  two  per  cent.),  or  best  of  all,  boracic  acid 
(four  percent.),  are,  in  purulent  and  secretive  cases,  of  the  highest  value. 
They  are  to  be  poured  into  the  eye  from  a  rag  or  sponge,  or  injected  by 
a  dropping-tube  or  small  syringe,  and  as  often  as  is  needful  to  wash  away 
secretion.  Necessarily  the  fluid  must  get  beneath  the  lids,  although  it  is 
not  proper  to  disturb  them  greatly  in  severe  cases ;  but  we  must  trust  to 
the  copiousness  of  the  fluid  to  irrigate  the  eye,  aided  by  gently  drawing 
the  lids  apart. 

We  next  come  to  the  so-called  collyria,  whose  name  is  legion,  and 
whose  utility  is  regarded  by  the  public  as  of  the  highest  moment.  They 
are  to  be  given  almost  exclusively  to  cases  of  conjunctival  disease.  They 
are  soothing,  stimulating,  astringent,  and  caustic.  The  indication  for  them 
will  be  found  in  the  presence  of  secretion  which  comes  ordinarily  from  the 
conjunctiva,  although  the  primary  lesion  may  be  in  another  tissue.  This 
secretion  is  serum,  epithelium,  fibrine,  pus-  and  blood-cells.  The  remedies 
are  chosen  according  to  their  power  of  causing  contraction  of  the  vessels 
and  coagulation  of  the  secretion,  or  as  they  soothe  the  irritated  nerve- 
fibres.  We  do  not  know  enough  of  the  modus  operandi  of  medicines  to 
reason  exactly  on  this  subject,  and  we  act  according  to  the  results  of 
experience.  It  is  simply  my  purpose  in  this  place  ta  speak  a  warning 
against  the  misapplication  of  such  remedies.  To  amMto  iritis,  cyclitis 
and  pure  scleritis,  such  remedies  as  tannin  or  alum^fShitrate  of  silver,  or 
sulphate  of  zinc,  is  utterly  mischievous.  So  too  iMpdo  harm  in  many,  if 
not  in  almost  all  cases  of  acute  keratitis.  Befoi^Cpy  “  drops  ”  are  ordered, 
a  diagnosis  of  the  disease  must  be  mad&vaiid  if  this  be  not  made, 
no  drops  capable  of  mischief  are  to  be  ^jftjfrght  of ;  better  temporize  by 
ordinary  lukewarm  water,  or  a  weak  isohuSon  of  borax,  or,  best  of  all, 
frankly  state  the  difficulties  of  diagn<^is^!md  seek  futher  light.  Such  con¬ 
duct  will  save  many  an  eye  which  rtf&fihess  or  false  pride  would  ruin. 

Again,  we  are  called  upon  to  ajmly  leeches,  as,  for  example,  for  severe 
inflammations,  and  for  inflanm|®ons  of  the  deep  textures.  In  reality 
they  are  not  frequently  en^p^e^  They  should  be  placed  on  the  temple, 

t  ver  on  the  lids  or  in  their  near  vicinity.  The 
artificial  leech  of  Ilert&L^up  is  a  cupping  instrument  which  draws  blood 
rapidly,  and  is  usefuCf^r  deep-seated  congestions.  It  has  quite  super¬ 
seded  the  ordinargcupping  apparatus.  As  a  matter  of  fact,  the  abstrac¬ 
tion  of  blood  is^jS9rted  to  in  visible  ocular  inflammations  to  a  much 
less  degree  tlia^©rmerly,  and  only  in  those  which  are  attended  by  great 
pain  and  l^bA^inia.  For  post-lental  diseases  it  is  used  in  a  way  advised 
by  Graef^Oy^rom  one  to  two  ounces  of  blood  are  withdrawn  rapidly  from 
the  temfile,  and  the  patient  remains  in  a  dark  room  for  twenty-four  hours 
afteiHysS?fy  This  proceeding  is  repeated  once  in  three,  seven,  or  fourteen 
da%&  according  to  the  character  of  the  case. 

%v£^isters  and  external  stimulants  are  not  as  much  used  as  they  for- 
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merly  were.  Their  value  as  antiphlogistics  is  almost  nil,  and  they  were 
formerly  in  favor  because  the  cases  were  too  often  incorrectly  diagnosti¬ 
cated.  As  remedies  for  neuralgia  they  sometimes  are  useful,  and  in  a  few 
other  special  conditions.  The  hypodermic  injection  of  the  muriate  of 
pilocarpine  (gr.  to  gr.  4)  has  within  a  few  years  found  favor  in  eye 
practice.  It  has  seemed  to  do  good  under  certain  peculiar  conditions  ; 
for  instance,  in  the  late  stages  of  chronic  keratitis  or  scleritis,  especially  in 
gouty  subjects,  and  also  in  the  late  period  of  gouty  or  rheumatic  iritis : 
Virtue  is  claimed  for  it  in  subretinal  effusion.  On  the  whole,  the  remedy 
has  seemed  to  me  to  be  overrated,  although  its  powerful  action  on  the 
salivary  glands  and  on  the  skin  gives  it  influence  over  local  disease  which 
doubtless  can  be  sometimes  successfully  applied.  As  yet  the  indications 
for  its  use  are  not  precisely  formulated. 

The  Turkish  bath  is  a  similar  measure,  and  is  to  be  employed  in  similar 
conditions.  It  has  decided  value,  but  it  is  also  capable  of  mischief  if  not 
properly  regulated. 

An  indication  of  the  highest  importance  in  diseases  of  the  eye  is  the 
regulation  of  its  tension,  especially  to  reduce  it  when  excessive.  The 
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cases  where  it  is  below  jdbrire  usually  of  a  chronic  character,  and  are  less 
amenable  to  improvement:  To  reduce  increased  tension  we  have,  first, 
the  doubtful  claini  iaM&ehalf  of  atropia.  We  also  have  eserine  to  effect 
reduction  under  sjA^al  conditions  of  glaucoma.  But  the  chief  means  are 
mechanical,  vi^vCtancture  of  the  cornea,  and  often  not  more  than  two 
drops  of  aqt^oia^  fluid  will  be  removed.  Again,  free  division  of  the  cor¬ 
nea  to  -|et  ot£  ™  the  aqueous  fluid,  and  with  it  morbid  products  like  pus  or 
lymph  anterior  chamber.  Thirdly,  we  have  sclerotomy,  which  is  done 

at  th^mhrgin  of  the  anterior  chamber  by  a  peculiar  method.  Fourthly,  we 
hav^  h'idectomy,  which  is  done  at  the  sclero-corneal  junction,  and  includes 
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excision  of  a  piece  of  iris.  Fifthly,  under  special  conditions  after  chronic 
iritis  and  loss  of  the  lens,  division  of  a  mass  of  agglutinated  tissue 
(iridotomy)  relieves  extreme  tension.  Sixthly,  I  have  seen  two  cases  where 
removal  of  the  whole  iris  through  a  small  wound  reduced  the  size  and 
tension  of  a  staphylomatous  globe.  In  ordinary  practice,  paracentesis  of 
the  cornea,  and  section  of  the  cornea  are  proceedings  which  claim  adoption 
by  physicians  who  do  not  regard  themselves  as  skilled  operators,  provided 
they  cannot  refer  their  patients  to  more  experienced  hands.  The  other 
proceedings  need  surgical  training  before  they  should  be  attempted. 

This  introduces  us  to  the  operative  treatment  of  the  eye.  It  has  always 
commanded  great  attention,  and  its  scope  has  been  largely  extended.  A 
better  knowledge  of  pathology,  the  invention  of  new  methods  of  operating, 
and  higher  skill  in  the  manufacture  and  adaptation  of  instruments  have 
conspired  to  make  the  operative  surgery  of  the  eye  one  of  the  most  bril¬ 
liant  chapters  in  medicine.  Some  general  remarks  are  here  in  place. 
Shall  anaesthetics  be  used?  For  operations  which  are  painful,  and  which 
do  not  invade  the  cavity  of  the  eye,  the  same  rules  apply  as  in  ordinary 
surgery.  A  decision  is  to  a  great  extent  determined  by  the  courage  of  the 
patient.  For  prolonged  and  painful  operations  anaesthetics  are  often  as 
useful  to  the  surgeon  as  they  are  comforting  to  the  patient,  because  they 
remove  the  tense  muscular  resistance  which  the  most  courageous  patient 
cannot  avoid.  Therefore  plastic  operations,  many  lid  operations,  enuclea¬ 
tion,  neurotomy,  and  ordinarily  strabismus,  will  need  anaesthesia.  As  to 
operations  which  enter  the  globe,  paracentesis  seldom  needs  it :  iridectomy 
may  often  be  done  without  it,  but  it  is  more  satisfactory  to  have  the  patient 
passive.  As  to  the  extraction  of  cataract,  operators  differ  greatly  accord¬ 
ing  to  their  personal  preference,  and  the  matter  will  be  discussed  under  its 
proper  heading.  Dr.  Norris,  of  Philadelphia,  has  lately  called  attention  to 
cases  of  fatal  results  of  ether  in  patients  having  Bright’s  c^i^ease.  I  do  not 
think  great  importance  attaches  to  this  caution,  but  it  shOul'4  not  be  passed 
in  silence.  For  children  under  ten  I  use  chlorofornp^for  older  persons 
ether  by  preference,  but  not  seldom  chloroform.  Wp$n  a  long  operation 
is  expected,  and  the  person  is  feeble,  ether  is  to  b|vchosen.  For  a  quick 
operation  I  often  administer  chloroform.  The^femary  stage  of  anaesthesia, 
during  which  no  muscular  relaxation  has /zqmh  and  consciousness  is  not 
fully  destroyed,  and  which  lasts  only  p^rt\uS  a  minute,  requires  a  very 
small  quantity  of  either  ether  or  chloifeorm,  and  can  often  be  seized  as 
the  happy  instant  for  making  an  incisiS^  which  will  perhaps  be  all  of  the 
operation  that  the  patient  would  japt  oe  well  able  to  bear.  Mr.  Priestly 
Smith  has  suggested  a  full  dose  oM^omide  of  potassium  an  hour  before  an 
operation,  as  a  means  of  'allavi^gfe^bitement,  and  rendering  a  patient  more 
submissive  to  the  an^estheti^^r  have  employed  it  for  a  year  with  much 
satisfaction.  I  often  ghie  ^dii  bromid.  3  ss.,  chloral  hydrate  gr.  xv.,  the 
previous  night,  and  rejJ^arftlie  dose  an  hour  before  the  operation.  The 
anaesthetic  is  more  willingly  accepted,  and  vomiting  is  less  liable  to  ensue. 
In  eye  operations  the  Si- effects  of  vomiting  are  more  serious  than  in  general 
surgery,  by  prom©ng  prolapse  of  iris,  loss  of  vitreous,  and  intra-ocular 
hemorrhage  V^ror  several  years  I  have  used  an  ether-inhaler  which  is 
valuable  b&^rak  it  takes  up  the  least  space  and  offers  the  least  obstruction 
in  operating  about  the  eye.  It  has  a  rubber  face-piece,  and  has  a  dried 
bladdm^Srikthe  distal  end  of  the  box,  which  affords  space  for  vapor  (see 
Fig\^5)r  Eye  operations  should  be  done  with  the  patient  upon  a  table 
orA^arrow  bed.  Operating-chairs  are  not  well  fitted  to  the  administra- 
of  anaesthetics,  and  are  more  circumstantial  without  being  as  con- 
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venient.  A  head-rest  or  clamp  is  useful,  but  an  assistant  can  do  this 
service.  An  operator  who  is  ambidextrous  will  always  sit  behind  the 
patient’s  head,  on  whichever  eye  he  may  oj^erate.  But  he  will  usually 
have  to  take  his  right  hand  for  scissors,  and  sometimes,  therefore,  come  to1 
the  front.  One  who  is  not  equally  apt  with  both  hands  will  change  his  place 
as  the  position  of  the  eye  or  the  place  of  operation  requires.  It  is  of 
great  convenience  to  enjoy  perfect  use  of  both  hands,  but  to  many  the 
accomplishment  is  never  sufficiently  realized  to  warrant  risking  the  patient’s- 
sight  by  a  clumsy  hand.  As  to  brilliant  display  before  spectators,  no  con¬ 
scientious  man  would  harbor  the  thought  to  the  peril  of  his  patient.  How 
to  gain  needful  skill  ?  There  must  be  an  original  endowment  of  facility  of 
hand  and  a  mechanical  bent  of  mind.  Practice  upon  fresh  cadavers  will 
teach  something,  but  in  them  the  eyes  are  too  soft  to  be  suitable.  Pigs’ 
eyes  mounted  in  an  operating  mask,  or,  in  lack  of  this,  fastened  into  the 
mouth  of  a  bottle  by  a  section  of  rubber  tubing  of  proper  size,  or  by 
strings,  will  teach  one  how  to  manipulate  in  the  anterior  chamber,  and  the 
resistance  in  cutting  the  cornea.  A  light  touch  and  steady  hand,  and 
sensitive  appreciation  of  weight  and  resistance,  are  essential  qualities. 

It  is  desirable  to  have  the  least  number  of  assistants.  In  most  cases 
but  one  is  needed ;  sometimes  a  second,  to  give  the  anaesthetic  and  keep 
the  head  steady,  is  desirable.  In  manipulating  the  eye  the  operator  should 
steady  it  by  fixation  forceps,  and  not  let  the  assistant  do  it  when  avoidable. 
He  thus  keeps  the  command,  and  can  co-ordinate  his  hands  with  accuracy. 
A  fit  speculum  to  keep  the  lids  apart  is  an  important  instrument.  It  must 
open  them  ad  maximum;  it  must  not  press  on  the  globe;  it  must  be  out  of 
the  way  of  the  operator.  I  have  experimented  extensively  with  these  con¬ 
trivances,  and  find  none  perfectly  adapted  to  all  cases.  I  have  made  one 
which  opens  from  the  nasal  side  and  leaves  the  temporal  side  free,  but 
finally  have  given  it  up,  although  it  has  gained  the  approval  of  Mr. 
Critchett,  and  of  the  late  Mr.  Wells,  of  Moorfields  Hopjrali,  London.  It 
is  shown  on  Fig.  23,  page  44.  I  have  for  many  years^sgd  another  which, 
vlien  wrell  made,  answers  my  purposes  better  thaiiy&n^otlier.  But  other' 
and  less  expensive  instruments  will  serve  in  mamrta&es.  This  is  less  in 
the  way  than  others,  is  easy  to  remove  quickly^jjS^e  regulated  in  its  ex- 
pansion,  and  gives  a  large  field  for  work.  (Fig^2i.)  But  for  deep  eyes  all 
such  contrivances  are  imperfect,  and  or^  sliould  have  a  smaller  one  for 
children  and  a  larger  one  for  adults.  In  c&se  a  speculum  is  impracticable, 
the  operator  may  lift  the  upper  lid  liks&elf  by  the  point  of  his  index  fin¬ 
ger.  He  draws  up  the  lid  by  the  skin  ns  far  as  may  be,  then  places  the 
tip  of  his  index  beneath  the  ed<m\2?  the  lid,  and  pushes  it  back  into  the 
orbit.  He  does  not  drag  or  haS^it  presses  it  under  the  orbital  roof  as 
he  would  push  a  sliding  cow^&Ao  the  grooves  of  a  box.  If  he  does  not 
choose  to  do  this  because tfT^mger  takes  up  room,  he  may  use  Desmarres’ 
elevator,  which  is  of  ten  me  pessary  in  examinations  of  the  eye  in  children. 
It  is  made  in  sets  of  tjv^nnd  three  sizes.  Another  elevator  which  I  use- 
in  operating  when  *a5^eculum  has  been  taken  out,  or  when  I  wish  to  ex¬ 
pose  the  upper  rOjt  of  the  globe  to  the  fullest  exent,  is  made  of  fine 
steel  wire  anthm^ses  the  lid  farther  under  the  orbital  roof  than  anything 
else  can,  an^KJlheed  not  make  pressure  upon  or  even  touch  the  globe. 

Fixation  Y&r  ceps  are  made  with  and  without  clamping  springs.  They 
shoul(L|4)>4sed  so  as  to  turn  the  eye,  not  to  drag  it ;  the  line  of  push  must 
be  a4aSswigent  to  the  globe.  If,  for  instance,  the  eye  is  to  be  turned  dowrn, 
the  (^ceps  will  be  attached  just  belowr  the  corneal  margin,  and  be  held  per- 
lcularly  to  the  globe  while  the  latter  is  rotated  down  and  the  forceps 
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take  a  direction  approaching  a  tangent  with  the  distal  end  uppermost. 
Another  way,  often  useful,  and  'which  is  very  convenient  for  the  operator, 
is  to  apply  the  forceps  at  the  same  place,  to  turn  the  eye  by  the  same 
manoeuvre,  and  then  bring  the  top  of  the  forceps  up  to  the  root  of  the 
nose,  where  it  rests  truly  in  a  tangent,  and  a  light  push  keeps  the  eye  down 


Fig.  23. 


Fig.  24. 


-and  exerts  the  least  pressure.  (See  figure  showing  Cataract  extraction.) 
With  anaesthetics  the  forceps  may  even  be  left  to  fall  obliquely  over  the 
supra-orbital  notch  and  keep  the  eye  down  while  the  operator  uses  his  hand 
for  another  purpose.  He  may  give  the  forceps  to  ann^tslant,  and  its  posi¬ 
tion  will  not  need  to  be  altered.  Such  forceps  give^SsJi  and  must  be  used 
with  gentleness,  and  avoided  as  much  as  possiMp  The  conjunctiva  is 
liable  to  tear,  and  the  patient  must  be  exhortejbCMher  than  forced  to  turn 
the  eye  as  desired,  while  the  forceps  shal^&pply  maintain  the  position 
desired. 

As  regards  other  instruments,  thewyiu.  be  considered  when  their 
special  


The  of  Glasses. 


A  great  number  of  moh^ies'  which  were  formerly  attacked  unavail- 
ingly  by  medicines  are  mqyr  corrected  by  glasses.  A  large  chapter  in 


ophthalmology  was  form^ly  described  by  the  word  asthenopia  (weak 
sight).  This  term  is^s^jl  in  use,  but  a  vast  proportion  of  such  cases  are 
now  assigned  to  refp&ctive  errors  ;  others  are  classed  as  muscular  defects ; 
still  others  beloH^to  faults  of  accommodation.  The  term  asthenopia  has 
therefore  a  yogas'  meaning,  and  has  come  to  be  used  for  any  kind  of 
fatigue  of  AJ^ye  ;  or,  if  confined  to  a  strict  class  we  are  driven  to  some 
mixed  casS^and  to  those  called  hypersestliesia  retinae,  and  do  not  feel  sure 
that  we^e.  fully  justified  in  holding  the  term  as  fitted  to  them. 

We  distinguish  between  faults  of  accommodation  and  those  of  refrac- 
TThe  latter  are  inherent  in  the  form  of  the  eye  ;  the  former  belong  to 
erformance  of  its  function.  Both  frequently  are  mingled  in  the  same 
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case,  but  each  can  be  distinguished  from  tlie  other.  Errors  in  the  form 
of  the  eye  are  as  follows :  its  axis  is  too  short  (hypermetropia,  hyper¬ 
opia),  H;  its  axis  is  too  long  (myopia),  M;  its  curves  are  not  symmetrical,  or 
the  composition  of  its  refractive  media  is  not  uniform  (astigmatism),  As. 
The  last-mentioned  error  may  be  combined  with  either  of  the  two  preced¬ 
ing. 

The  eye  whose  axis  is  normal  and  whose  curves  are  correct  is  called 
emmetropic,  E.  Its  optical  qualities  have  been  discussed  in  the  most  ex¬ 
haustive  manner,  and,  without  using  formulae,  a  few  facts  may  be  stated. 
The  eye  constitutes  a  compound  lens  whose  properties  depend  on  the  curve 
and  number  of  its  refracting  surfaces  and  on  their  refractive  quality  or  in¬ 
dex.  The  refractive  index  of  the  cornea,  of  the  aqueous  humor,  and  of  the 
vitreous,  is  the  same,  viz.,  1.3379  or  W;  and  that  of  the  crystalline  is  1.4546 
or  {-f-  (Helmholtz),  air  being  taken  as  1.  Knowing  the  curve  of  the  cornea 
and  of  the  two  surfaces  of  the  lens  as  they  have  been  ascertained  by  mea¬ 
surement  with  the  ophthalmometer,  and  the  distances  of  these  surfaces’ 
from  each  other,  all  the  elements  are  given  to  determine  the  course  of  a 
pencil  of  light  through  the  eye,  and  the  theory  has  been  fully  worked  out 
by  mathematicians.  Gauss  established  the  law  of  the  cardinal  points  in  a 
compound  system  of  lenses  and  thereby  furnished  the  means  of  solving  all 
problems  in  physiological  optics.  Listing  simplified  the  calculations  by 
giving  the  elements  of  an  ideal  eye,  which,  having  but  one  refractive  surface, 
viz.,  a  cornea,  should  be  the  optical  equivalent  of  the  real  eye,  and  Listing’s 
diagrammatic  eye  is  generally  the  basis  of  calculations  upon  the  size  of 
images  and  other  questions.  For  our  purpose  it  is  only  needful  to  speak 
of  the  nodal  point,  that  is,  of  the  optical  centre  of  the  eye  and  of  the  prin¬ 
cipal  foci.  There  are,  indeed,  two  nodal  points  ;  but,  for  objects  at  a  dis¬ 
tance,  the  posterior  is  the  only  one  to  be  regarded,  and  for  our  purposes- 
this  is  understood.  It  is  the  place  where  the  rays  cross  as  they  pass  to  the 
retina,  and  its  situation  determines  the  refraction  of  theayAa^id  the  size  of 
retinal  images.  In  the  normal  eye  it  is  at  about  7  mrs2>gfemnd  the  front 
of  the  cornea  and  at  14.858  mm.  from  the  retina  (L&mfers)  ;  the  optical 
axis  is  thus  taken  at  about  22  mm.  Mauthner  takeiQhe  real  optic  axis  at 
24,  and  the  outside  length  of  the  eye  at  25.3.  ^B^T: nodal  point  lies  just 
behind  the  crystalline  lens.  The  anterior  focq^w  13  mm.  in  front  of  the 
cornea,  the  posterior  focus  is  in  the  retina.  IfTSp^ve  also  a  centre  of  motion 
in  the  eye,  around  which  its  rotation  occ^sS^his  manifestly  has  nothing 
to  do  with  optics,  but  simply  with  anatomy  and  mechanics.  It  is  situated 
behind  the  optical  centre.  It  necessanlj^taries  with  the  length  of  the  globe, 
and  therefore  is  different  in  E.,  Hofttd  M.  respectively.  For  E.  (emme- 
tropia)  it  is  taken  at  13.7  mm.  l^nAhe  centre  of  the  cornea.  In  H.  it  is 
farther  forward ;  in  M.  it  is  faJjAer  behind.  The  curves  of  the  crystalline 
are  those  of  a  sphere,  biff  tffrpcornea  is  a  section  of  the  large  end  of  an 
ellipsoid.  Its  radius  in  £h<j  fertical  meridian  is  shorter  than  in  the  hori¬ 
zontal.  It  happens,  mprefr^er,  that  the  anatomical  axis  of  the  cornea  does 
not  coincide  with  tK^fSJfeual  line  and  the  difference  is  called  the  angle  a 
(alpha).  In  optical©mises  the  following  lines  or  axes  are  distinguished  : 
1st,  the  visual  A^Nvliich  is  drawn  from  the  object  viewed  to  the  fovea 
centralis  ;  2cl*X|^line  of  fixation,  which  is  drawn  from  the  object  viewed 
through  thek  centre  of  rotation  ;  3d,  the  line  of  sight,  which  is  drawn  from 
the  obj^ff^hrough  the  centre  of  the  pupil.  The  place  of  the  nodal  point 
is  not^i^Xinlike  in  eyes  of  different  lengths  of  axis,  but  is  changed  by  the1 
accommodation,  and  also  changed  by  glasses.  If  a  convex  glass  be  put 
bclQ?e  the  eye,  the  nodal  point  advances  and  the  retinal  image  is  larger. 

Carl  F.  Shepard  Memorial  Library 
^  Illinois  College  of  Optometry 


46 


DISEASES  OF  THE  EYE. 


If  a  concave  glass  is  so  placed,  the  nodal  point  retires  and  the  retinal  image 
becomes  smaller. 

As  we  shall  have  to  consider  the  proper  use  of  glasses  in  errors  of 
accommodation  and  refraction,  we  may  say  a  few  words  in  general  upon 
their  varieties  and  properties. 

We  have  to  deal  with  glasses  of  spherical  curvature  which  shall  be 
convex  or  concave,  and  we  have  glasses  of  cylindrical  curvature,  also 
convex  or  concave.  We  also  have  glasses  whose  surfaces  are  plane,  but  not 
parallel  to  each  other,  viz.,  prisms. 

In  spherical  glasses  we  have  the  following  forms  : 

The  convex  are  called  positive  or  collective  or  magnifying  glasses,  and 
are  denoted  by  the  sign  + .  The  concave  are  called  negative  or  dispersive 
or  minifying  glasses,  and  are  denoted  by  the  sign  — .  The  focus  of  a  glass 
is  the  place  where  the  rays  from  a  given  object  cross  each  other  on  the  axis 
of  the  glass.  For  parallel  rays  the  place  of  crossing  is  called  the  principal 
focus,  and  this  is  understood  when  no  adjective  is  used.  If  an  object  be 
near  enough  to  the  lens  to  emit  diverging  rays,  these,  if  they  cross,  do  so 
at  points  called  conjugate  foci.  For  convex  lenses  the  foci  are  real  and 
positive,  and  on  the  side  of  the  lens  opposite  to  the  object.  For  concave 
lenses  the  foci  are  negative,  imaginary,  or  virtual,  and  on  the  same  side 
with  the  object.  But  for  convex  glasses,  if  the  object  be  situate  at  the 
principal  focus,  the  rays  after  passing  the  lens  will  not  converge,  but  be 
parallel;  hence  there  will  be  no  focus.  If  the  object  come  still  nearer,  the 
rays  will  be  divergent,  and  the  focus  virtual.  For  concave  glasses  the 
rays  become  more  divergent  as  the  object  approaches  the  principal  focus, 
and  at  this  point  rays  cannot  pass  through  because  the  divergence  becomes 
too  great.  In  Figure  25  we  have  the  principal  forms  of  lenses,  viz.:  the 


plano-convex  A,  the  biconvex  B,  theOn^ 


Lvex  meniscus  C,  also  the  plano-con¬ 


cave  D,  the  biconcave  E  and  the0pncave  meniscus  F.  The  first  three  are 
all  positive,  and  the  last  threeCifye  all  negative  lenses.  The  biconcave  and 
biconvex  are  curvatures  the  same  on  each  side,  but  this 


may  not  be,  and  frequentl^Jk  not,  the  case. 


Images  in  plus  cpivex)  glasses  are  inverted  and  smaller,  if  the  object 
be  beyond  the  principal^ o cus.  If  the  object  be  at  the  principal  focus,  no 
image  is  formed.  \  Iijit  be  nearer  than  the  principal  focus,  the  image  is  not 
real,  but  is  virtuafyand  erect,  and  larger  than  the  object;  the  lens  then 
becomes  a  m4&niner  (loupe).  Images  in  minus  (i.e.,  concave)  glasses  are 
tnd  virtual,  provided  the  object  be  farther  than  the 


if  an  object  lie  at  or  nearer  than  the  principal  focus,  no 


>  Cy^mdric  glasses  are  ground  by  a  cylindric  tool,  and  have  a  curve  whose 
mmnum  is  at  right  angles  to  the  axis  of  the  cylinder,  while  in  the  direc- 
parallel  to  the  axis  there  is  no  curve.  Such  glasses  cannot  form 
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images,  although  they  may  be  said  to  have  foci  according  to  the  laws  of 
spherical  lenses.  Cylinder  glasses  are  shown  in  Figure  26  and  represented 
as  with  square  outlines.  In  practice  they  are  cut  in  oval  outlines  like  other 
glasses.  The  axis  is  shown  to  be  along  the  middle  of  the  curve  and  paral¬ 
lel  to  the  edge. 

Prisms  used  in  ophthalmic  practice  are  of  only  moderate  angle.  They 
deflect  rays,  and,  leaving  out  of  view  a  slight  dispersion  and  decomposition 
of  rays,  they  do  not  cause  them  either  to  converge  or  diverge.  They  there¬ 
fore  have  no  foci,  and  form  no  images.  When  an  object  is  viewed  through 
them,  it  is  apparently  displaced.  The  direction  of  deflection  of  rays  by 
a  prism  is  always  toward  its 
base ;  the  apparent  displace¬ 
ment  of  an  object  is  always 
toward  the  angle.  The  degree 
to  which  prisms  deflect  light  is 
in  proportion  to  their  angle  and 
their  index  of  refraction.  For 
prisms  of  small  angle,  i.e.,  not 
more  than  6°,  the  amount  of 
deflection  is  one-half  the  angle. 

The  arrangement  and  nomen¬ 
clature  of  glasses.  —  Formerly, 
when  one  needed  glasses,  one 
could  get  no  better  aid  in  deter¬ 
mining  what  one  should  use,  than  the  advice  of  the  optician  from  whom 
they  were  purchased.  At  present,  ophthalmic  surgeons  find  their  function 
to  consist  largely  in  advice  upon  this  subject.  They  require  a  trial-case 
more  or  less  complete,  which  must  contain  spherical  and  cylindric  glasses, 
both  convex  and  concave  ;  also  prisms  from  2°  up  to  20°,  and  a  suitable 
frame.  A  slip  of  red  glass  and  an  opaque  screen  are  usually-  added.  In 
giving  numbers  to  glasses  it  was  formerly  the  practice  to^crekso  upon  tho 
assumption  that  the  index  of  refraction  of  the  material  ^vas  1.5  (|  )7,  and, 
for  a  double  convex  or  double  concave  glass  both  whose^irves  were  alike, 
the  focus  was  found  by  the  rule  that  the  focus  wa&jQfual  to  the  radius  of 
curvature.  *  ^\J 

Another  embarrassment  is  the  want  of  imj^rjpity  in  the  inch  measure 
among  different  nations.  The  following  sfa^Snples :  as  before  stated, 
on  page  2  the  English  inch  is  25.3  lmfe;  tne  Austrian  is  26.34  mm.; 
the  Prussian  is  26.15  mm.;  the  Paris  ii^^is  27.07  mm.  As  between  the 
English  and  the  Paris  inch  the  di^j’ence  is  tV  _  In  the  numbering  of 
glasses,  therefore,  two  things  neec| 
ing  from  regarding  the  radiui 
its  focus,  and  vice  versa  ;  se^&Miy. 
measure.  The  latter  obiectiBn  is 


)e  readjusted  :  first,  the  error  aris- 
!>i-spherical  lens  as  the  equivalent  of 
the  discrepancy  as  to  the  standard 
_  overcome  by  abandoning  the  use  of 
inches  and  employing  the^^ric  system  of  expression.  The  first  difficulty 

^  r  ■ 

*  This  results  from  tb^ibrmula  F  = 

and  n—1  for  inde^GKre fraction.  _  .  _  _ 

F=^i5i)  =ii2’^l^^bhat  is,  the  focus  is  equal  to  the  radius.  It  turns  out  that  the 
glass  now  in  usevloes  not  have  the  index  1.5,  but  a  higher  degree  varying  between 
1.52  and  l.dq^Nagel).  Javal  assumes  it  to  be  1.54.  If  we  substitute  this  in  the 
formulsp^venave  F=20^)=‘V8=H.l.  That  is,  the  focus  is  less  than  12  inches, 
•and  WWnearly  11  inches. 


=2(n-i)»  ^  w^c^-  stands  for  focus,  r  for  radius 
If  now  r=12  and  t&=1.5,  the  formula  becomes 
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is  obviated  by  numbering  glasses  according  to  their  refractive  power  and 
not  according  to  their  focus.  Befractive  power  is  the  reciprocal  or  inverse 
of  the  focus.  Thus,  a  lens  of  30  inches  focus  has  a  refractive  power  of  -fo. 
This  fraction  may  be  expressed  in  decimal  form  and  it  becomes  .033. 
A  lens  of  20  inches  focus  has  a  refractive  power  of  or  .05.  A  lens  of 
4  inches  focus  has  a  refractive  power  of  or  .25. 

The  glasses  in  actual  use  begin  at  the  numbers  with  long  foci,  and 
come  down  to  those  of  short  foci — that  is,  from  the  weak  to  the  strong ; 
but  there  is  no  regularity  in  the  progression  ;  no  common  interval  is 
observed  (see  column  1  of  the  table  on  page  49).  Now,  for  purposes  of 
scientific  study  and  convenience  in  examinations,  regularity  of  interval  is 
highly  convenient.  Attempts  have  been  made  to  secure  this  desideratum, 
and  various  intervals  have  been  suggested,  viz.,  the  fractions  -8V> 

When,  however,  the  metric  measure  was  substituted  for  the  inch, 
it  was  also  resolved  to  establish  a  metric  interval  which  should  become  the 
unit  of  measure  and  the  standard  of  gradation  between  numbers.  Facility 
in  calculations  and  uniformity,  both  in  gradations  and  in  nomenclature, 
were  the  objects  sought.  The  unit  is  a  glass  of  one  metre  focal  length, 
which  in  English  measure  equals  39.37  inches,  and  is  called  a  dioptrie  (D). 
But  this  interval  is  too  great,  and  therefore,  the  metre  is  again  divided  into 
fractions.  By  the  old  method  a  lens  was  known  by  a  number  which  was 
its  radius  of  curve,  and  this  was  assumed  to  be  the  same  as  its  focal 
length.  It  is  now  known  by  its  refractive  power,  and  this  is  expressed  by 
the  number  of  dioptries  contained  in  it.  It  is  seen  that  a  metric  measure¬ 
ment  of  glasses  may  be  quite  distinct  from  the  system  of  dioptries.  But, 
where  the  metric  system  has  been  adopted,  the  dioptric  interval  has  also 
been  accepted.  It  is  noteworthy  that  in  France  glasses  were  measured  in 
the  obsolete  Paris  inches,  and  not  in  a  metric  way,  until  within  six  years. 
In  Europe  the  dioptric  nomenclature  is  widely  adopted  ;  in  this  country  it 
has  not  extensively  made  its  way.  Its  most  strenuou&Aidvocate  has  been 
Nagel,  who  gives  in  Graefe  and  Saemisch  (B.  VI.,  p!*&(0/  the  mode  of  con¬ 
verting  the  old  into  the  new  system  of  measure.  assumes  the  index  of 
refraction  at  1.528,  which  is  German  glass,  with  this  he  finds  the 
equivalent  of  a  dioptry  to  be  41.5  English  ii^Ms.  If  the  index  be  that  of 
French  glass,  at  1.54,  the  dioptry becomes^&C^ English  inches;  with  index 
of  1.53  it  becomes  41.7  English  incbe&\  isfagel  proposes  that,  in  trans¬ 
muting  the  old  to  the  new  system,  40  mphes  be  taken  as  the  equivalent  of 
the  dioptry,  and  with  this  Javal  confers,  the  error  not  being  very  large. 
Therefore,  an  80  inch=5  D  :  40"=O>  :  20"=2  D  :  16"=2.5  D :  10'=  4  D. 
The  table  on  the  next  page,  modffi&d  from  Mauthner,  gives  a  sufficiently  com¬ 
plete  series,  and  according  tdQjSh  systems,  accepting  40"  as  the  dioptry. 

It  is  seen  that  at  the^n^rmid  of  the  scale  the  interval  between  glasses 
is  small,  viz.,  0.25  D,  bq^iSat  beyond  3.5  D  (11  inches)  the  interval  is  .5  D, 
heater.  The  reason  for  a  large  interval  among  the 
0  0  i  a  slight  alteration  in  their  distance  from  the  eye 

greatly  modifiesJ&jir  refractive  value,  and  any  little  change  can  be  thus 
effected.  Tlie^pcial  claim  of  advantage  on  behalf  of  the  dioptric  system 
is  the  ease^wfflr which  calculations  can  be  made  in  adding  and  subtracting 
lenses.  ^^Klnstance,  put  two  positive  lenses,  +2  D  and  +3D,  together, 
and  theirNrhsult  is  +5  D.  If  +3  D  and  —ID  are  united,  +2  D  results. 
If  —4*^1  and  —2D  unite,  —  6  D  results.  One  need  only  deal  with  simple 
lmmj^rs,  and  remember  the  effect  of  the  precedent  signs  of  +  or  — .  If 
Mjtees  are  to  be  united  which  are  designated  only  by  their  foci,  the  cal- 
(Jtjufation  must  be  made  in  fractions,  viz.,  +3  D  and  +1  D,  becomes  TV 


i; 


GENERAL  NATURE  OF  DISEASES  OF  THE  EYE. 


49 


Focus  in 
Inches. 

Refractive 
power  in 
Decimals. 

Number 

in 

Dioptries.' 

Focus  in 
Inches. 

Refractive 
power  in 
Decimals. 

Number 

in 

Dioptries. 

160 

0.25 

9 

.111 

4.5 

80 

.013 

0.5 

8 

.125 

5. 

60 

.017 

(0.67) 

7 

.143 

5.5 

50 

.020 

0.75 

.154 

6. 

40 

.025 

1.00 

6 

.167 

6.5 

36 

.028 

(1.11) 

5  n 

.182 

7.5 

30 

.033 

1.25 

5 

.200 

8. 

24 

.042 

1.5 

.222 

9. 

(22) 

.045 

1.75 

4 

.250 

10. 

20 

.050 

2. 

85* 

.267 

10.5 

18 

.056 

2.25 

.286 

11. 

16 

.063 

2.5 

3}f 

.308 

12. 

14 

.071 

2.75 

3 

.333 

13. 

13 

.077 

3. 

2. % 

.364 

14. 

12 

.083 

3.25 

2  K 

.400 

16. 

11 

.091 

3.5 

2  A 

.444 

18. 

10 

.100 

4. 

2 

.500 

20. 

+  4V  j.  A  lens  of  six  inches  focus  added  to  one  of  twelve  inches 

focus  =-g-+TV— i-  If,  however,  we  use  the  second  column  of  the  table 
above,  which  gives  the  refractive  power  in  decimals  of  lenses  of  every 
focus,  we  have  only  simple  addition  and  subtraction  to  perform,  and,  when 
the  result  is  given,  to  compare  it  with  the  figure  in  the  column  of  focal 
lengths  which  is  the  nearest  approximation.  Thus,  for  and  £  add  .100 
and  .125,  giving  .225,  and  the  nearest  figure  is  a  lens  of  inches  focus,  or 
9  D.  All  such  problems  are  in  this  manner  easily  solved. 

The  use  of  the  system  of  dioptries  makes  calculations  simple,  but  it  is 
a  mistake  to  imagine  that  it  makes  any  practical  difference  in  selecting 
glasses.  We  are  compelled  to  take  such  glasses  as  the  patient  actually 
needs,  and  whether  we  express  ourselves  in  terms  of  dioptrics, 
length,  or  of  refractive  power,  is  not  of  strenuous  im^oJShce. 
one  dioptry  is  too  large  an  interval,  a  half  dioptry 

we  may  be  obliged  to  choose  glasses  which  do  notj^e  under  this  rubric 
at  all.  The  essential  thing  is  to  know  the  realQeifractive  worth  of  our 
glasses,  and  whether  we  reckon  it  in  clioptrie^^fey  other  means  is  indiffer¬ 
ent.  If  we  should  measure  foci  in  centim^trei^^astead  of  inches,  the  valu¬ 
able  part  of  the  metric  system  would  be  gained  and  the  utility  of  dioptries 
might  be  left  to  the  test  of  time. 

Attempts  have  been  made  to  mak^avail 


f s,  or  of  focal 
Certainly 
#en  too  small,  and 


than  the  list  above  given,  by  us; 
simultaneously  a  combination  ofA 


ailable  a  fewer  number  of  glasses 


spectacle-frame  which  may  carry 
_  ?  _  for  each  eye.  Dr.  E.  G.  Loring,  jr., 
and  Dr.  John  Green,  have  gott^lip  such  a  series,  and  where  cheapness  is 
more  to  be  regarded  th  renience  it  will  answer  the  purpose.  It 

must,  however,  be  admitted  that  three  glasses  put  in  the  place  of  one 
single  glass  will  not  ^practice  be  the  same,  however  correct  the  calcula¬ 
tion,  because  by  si^^fcpfecting  surfaces  the  loss  of  light  is  three  times 
greater  than .  by ^  WfcJjurf aces,  and  for  strong  glasses  allowance  must  be 
made  for  their  ./Respective  distances  from  the  nodal  point.  If,  however,  the 
an  abridged  series  and  no  spectacle-box,  the  former  al¬ 
to  be  preferred. 


choice  lies  be 
ternative  is  i1 


The  _ 
tance 


of  glasses  depends  not  only  on  their  focus,  but  on  the  dis- 
mh  they  stand  from  the  nodal  point.  This  varies  according  to 


the  of^  the  globe,  and  the  height  of  the  nose,  and  the  kind  of  frame. 
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When,  however,  a  glass  is  worn  at  the  anterior  focal  point  of  the  eye,  which 
is  about  13  mm.  from  the  cornea,  it  has  no  influence  on  the  size  of  the 
retinal  image — an  important  fact  first  pointed  out  by  Dr.  Knapp.  But  at 
any  other  place  nearer  or  farther  its  influence  is  potential.  Usually  the 
distance  is  about  f  inch,  or  2  ctm.  This  is  to  be  added  to  the  power 
of  a  convex  lens  and  subtracted  from  the  power  of  a  concave  lens. 
The  practical  importance  of  this  is  not  felt  except  among  the  stronger 
glasses.  One  who  wears  a  glass  as  high  as  +-J-  finds  that  by  slipping  it 
down  upon  the  nose  it  becomes  stronger,  and  with  persons  who  use  cata¬ 
ract  glasses  this  manoeuvre  is  often  of  advantage.  On  the  other  hand,  if 
a  “deep”  concave  glass  is  worn,  say  —  its  power  is  diminished  by  hold¬ 
ing  it  away  from  the  eye,  and  increased  if  pushed  nearer  to  it. 


ACCOMMODATION. 

The  retina  upon  which  the  image  falls  is  not  a  mathematical  plane,  but 
is  a  tissue  of  measurable  thickness,  and  so  is  its  bacillary  layer.  The 
length  of  a  cone  offers  an  appreciable  variation  in  the  localization  of  an 
image,  and  necessarily  permits  a  variation  in  the  distance  of  the  object  not 
inconsistent  with  good  sight.  Between  infinity  (go  )  and  one  hundred 
feet  (thirty  metres)  this  fact  renders  accommodation  unnecessary,  and  at 
fifteen  inches  a  variation  of  two-fifths  of  an  inch  is  allowable  consistently 
with  correct  accommodation.  Moreover,  if  the  rays  which  converge  upon 
the  retina  do  not  come  to  an  absolute  and  exact  point,  but  form  a  minute 
circle  (the  so-called  diffusion  or  dispersion  circle),  correct  vision  is  still 
possible,  provided  the  dispersion  circles  do  not  too  greatly  exceed  the 
diameter  of  a  cone. 

But,  making  allowance  for  these  comparatively  slight  departures  from 
accuracy,  it  is  essential  that  when  an  object  approaches  near  enough  for 
the  rays  to  become  appreciably  divergent,  provision  Be  made  to  increase 
the  refracting  power  of  the  eye.  The  greater  th^e^ree  of  visual  acuity, 
or,  in  other  words,  the  more  minute  the  diamaQfc  of  the  cones  in  the  fovea, 
the  more  urgent  is  the  need  of  accurate  forcrsping.  The  increase  of  refrac¬ 
tion  may  be  most  simply  represented  by^M^posing  a  supplementary  lens 
of  requisite  focus  to  be  added  to  theyc^^alline.  It  may  be  supposed  to 
be  a  positive  meniscus.  The  nearer  ect  approaches,  the  stronger  mast 

be  the  refracting  power  of  this  merS^cus,  or,  in  other  words,  the  greater  the 
degree  of  accommodation.  As  aQkctual  fact,  we  find  that  in  early  life  the 
degree  of  accommodation  is  ij^ghest,  and  that  it  afterward  steadily  di¬ 
minishes.  Bonders,  to  wlid^jve  owe  most  of  our  knowledge  on  this  sub¬ 
ject,  showed  that  if  at  1  of  age  the  nearest  point  of  distinct  vision 

is  at  2.8  inches,  at  tw^Jfcy  it  has  receded  to  3.9  inches,  at  thirty  to  5.7 
inches,  at  fifty  to/TdjHfoches.  This  means  that  the  supplementary  me¬ 
niscus  which  the  ey&-is,  at  these  respective  ages,  capable  of  constructing, 
becomes  more  <j^|)more  weak. 

At  first  thQ^ht  the  diminution  which  occurs  at  the  age  of  thirty  does 
not  seem^i^&rtant.  We  have  already  seen  (page  48)  that  lenses  are  to 
each  ot^^ynversely  as  their  focal  length.  A  lens  4  inches  is  to  one  of  12 
inches  a!v|-  is  to  tV-  The  former  is  three  times  as  strong  as  the  latter,  and 
thn^Kflference  between  them  is  T^=-J-,  that  is,  it  equals  a  lens  of  6  inches 

JocC^I  'Now,  in  comparing  the  accommodation  at  ten  years  of  age  with 
hat  present  at  thirty,  we  are  to  use  the  formula  The  first 

[as  a  refractive  power  of  .357,  the  second  of  .177.  Subtraction  gives 
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refractive  power  of  .180,  which  in  the  column  on  page  49  gives  a  focus  of 
5y'.  The  same  calculation  can  be  made  in  dioptries.  In  other  words,  by 
thirty  years  of  age  the  eye  has  lost  one-half  its  power  of  accommodation, 
at  fifty  years  we  have  — tV=  ab  which  is  a  loss  of  almost  its  origi¬ 
nal  accommodative  power. 

The  nearest  point  to  which  the  eye  can  adjust  itself  is  called  the  near 
point  of  accommodation,  denoted  by  the  symbol  P  ( punctum  proximum). 
The  farthest  point  of  accommodation  is  denoted  by  the  symbol  E  ( punctum 
remotum),  or  far  point.  The  breadth  or  range  of  accommodation  is  ex¬ 
pressed  by  the  formula,  r,  and  may  be  taken  as  the  difference  in  refractive 
power  of  lenses  whose  foci  shall  be  respectively  P  and  E.  The  range  of 
accommodation  becomes,  therefore,  a  lens  of  definite  focus,  whose  refrac¬ 
tive  power  is  expressed  by  i.  Now,  in  normal  eyes,  up  to  about  fifty-five 
years  of  age,  E  is  at  an  infinite  distance,  and  the  refraction  is  denoted  by 
that  is,  it  equals  the  near  point.  But,  beyond  this  age,  the  far  point 
goes  still  farther  away  than  infinity,  an  expression  not  absurd  in  mathemat¬ 
ical  language,  and  which  means  that  the  eye  can  now  bring  to  a  focus  rays 
which  are  slightly  convergent,  and,  as  light  from  natural  objects  never 
travels  in  converging  lines,  a  convex  lens  is  needful  to  enable  the  eye 
perfectly  to  see  distant  objects.  The  course  of  the  accommodation  is  given 
in  the  subjoined  table,  constructed  by  Donders,  and  taken  from  Nagel 
(G.  und  S.,  Bd.  VI.,  p.  466,)  and  is  given  both  in  metres  and  in  English 
inches : 


Age  in 
Years. 

Distance  of 

P  in  Metres. 

Distance  of  R  in  Metres. 

Distance  of  P 
in  English 

Distance  of  R 
in  English 

Breadth  of  A. 

Inches. 

Inches. 

Metres  D. 

Inches. 

10 

0.071 

00 

2.8 

OO 

14  D 

1 

2.8 

15 

0.083 

00 

3.32 

OO 

15.4 

1 

2.3 

20 
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The  above  measurementsrJi&Iate  to  the  accommodation  of  one  eye  by 
itself  ;  they  are  not  strict]^  true  when  both  eyes,  working  simultaneously, 
are  considered.  The  biiWular  accommodation  is  rather  less  than  the 
monocular  A.  In  bin^JJiar  sight  the  visual  lines  converge  upon  the  ob¬ 
ject,  and  a  suitable  Quount  of  A  is  exerted,  according  to  the  distance 
of  the  object.  ♦'B^re  is,  therefore,  a  relation  between  convergence  of 
visual  lines  This  relationship  is  of  great  importance  in  dealing 

with  objects  tne^  to  the  eye,  and  we  speak  of  it  as  the  relative  accom- 
modatioin^^jSor  a  given  angle  of  convergence  it  is  possible  for  the  eyes 
to  putj^fo»pl  a  greater  and  also  a  less  degree  of  A  than  the  distance  of 
the  object  requires.  To  illustrate  by  a  diagram,  in  which,  upon  the  line 
A  B.ffije  visual  lines  converge  at  a  point  O,  which  is  at  the  same  time  the 
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place  at  which  the  eyes  are  accommodated  :  while  the  visual  lines  remain 
at  the  same  angle  of  inclination,  it  is  possible  for  the  eyes  to  see  O  cor¬ 
rectly  when  it  is  viewed  either  through  a  convex  glass,  which  will  by  so 
much  diminish  the  effort  of  accommodation  and  place  it  virtually  at  A,  or 
through  a  concave  glass,  which  will  compel  greater  effort  of  A,  and  make 
the  object  seem  to  be  at  C.  If,  with  a  person  fifteen  years  old,  O  be  taken 


at  12",  then  a  convex  glass,  viz,,  a*Wit  TV,  can  be  used,  which  will  carry 
the  accommodation  to  72  inches,  while  a  concave  glass,  viz.,  about  —  will 
be  usable,  which  will  bring  the  accommodation  to  5.33"  (Donders).  The 
former,  found  by  the  convejKglJss,  gives  the  negative  side,  and  the  latter, 
found  by  the  concave  glass, tgrves  the  positive  side  of  the  relative  A.  With 
parallel  visual  lines  cq  kueave  glasses  —  T\-  can  be  overcome,  which  bring  the 
object  to  11  inches.  \J^it  if  convergence  be  at  4",  concave  glasses  can  no 
longer  be  used  ;  ♦ogjy  convex  can  be  employed,  and  therefore  the  relative 
A  is  entirely  neg^tiVe.  The  practical  result  of  these  investigations  is  that 
for  a  given  amount  of  convergence  there  must  be  a  certain  ratio  of  posi¬ 
tive  A  to  nh&ifcive  A,  else  the  eyes  soon  grow  weary.  Graefe  said  that 
the  positiv^ide  must  be  about  equal  to  the  negative.  The  eye  must  have 
a  resero&of  A  in  store  for  a  given  angle  of  convergence,  else  continued 
hffqrfQ  not  possible.  A  considerable  range  will  be  found  to  prevail  in 
practice  in  this  matter,  and  much  is  to  be  allowed  for  peculiarities  of 
•action,  and  of  muscular  capacity. 
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Relative  A  is  also  modified  by  keeping  A  fixed  while  the  visual  angle  is 
altered  by  prisms.  For  instance,  if  the  object  be  at  16  inches,  it  may  be 
seen  distinctly  when  prisms  are  put  before  each  eye,  either  with  their  bases 
to  the  median  line  or  to  the  temporal  side.  If  to  the  median  line,  the 
visual  lines  will  be  rendered  more  nearly  parallel,  or  may  even  become 
slightly  divergent.  If  the  bases  be  to  the  temporal  side,  the  visual  lines 
are  made  convergent.  The  limit  of  prisms  which  can  thus  be  interposed 
varies  greatly  in  different  persons.  But,  while  the  accommodation  may  be 
able  to  focus  correctly,  despite  the  influence  of  the  prisms  on  the  conver¬ 
gence,  it  is  not  true  that  it  is  not  itself  modified  by  their  action.  In  fact, 
with  abductive  prisms  (whose  bases  are  to  the  nasal  side)  the  accommoda¬ 
tion  is  relaxed,  and  becomes  largely,  or  at  last  wholly,  negative.  With 
adductive  prisms  (whose  bases  are  to  the  temporal  side),  the  accommoda¬ 
tion  becomes  positive  and  the  eyes  feel  a  strain.  In  the  former  case 
letters  seem  larger,  in  the  latter  case  they  seem  smaller.  The  statement 
first  made  by  Loring  (“Trans.  Am.  Oph.  Soc.,”  p.  57, 1868)  is  undoubtedly 
true,  that  “for  every  increased  action  of  the  ciliary  muscle  there  is  a  cor¬ 
responding  tension  in  the  recti  interni,  and  vice  versa ,  and  that  this 
increase,  so  far  as  relative  accommodation  is  concerned,  is  counterbalanced 
by  an  opposing  muscular  force  in  the  recti  externi,  which  maintains  the 
direction  of  the  visual  axes.” 

Mechanism  of  accommodation. — The  essential  facts  may  be  repeated  again 
in  few  words.  The  ciliary  muscle  is  the  active  agent ;  its  contraction 
loosens  the  tension  of  the  zonula  of  Zinn,  and  by  relaxing  the  suspensory 
ligament  permits  the  crystalline  to  become  more  convex,  which  it  does  in 
virtue  of  its  own  elasticity,  because  its  fibres  are  arranged  in  partial 
spirals,  and  its  surface  layers  are  very  pliable ;  the  pupil  grows  smaller, 
the  periphery  of  the  iris  retracts ;  the  ciliary  processes  swell,  but  do  not 
come  in  contact  with  the  edge  of  the  lens  ;  the  posterior  surface  of  the 
lens  scarcely  changes  its  form  while  the  anterior  makes/tfte  principal  in¬ 
crease.  The  continuous  decline  through  life  in  the  ability  to  accommodate 
is  less  the  result  of  loss  of  power  in  the  ciliary  Mjcle  than  of  loss  of 
pliability  in  the  lens,  because  it  grows  harder  and^e^s  yielding. 

To  determine  the  limits  of  A,  viz.,  P  and  1  "near  point  is  found  by 

reading  the  type  1  Snellen  as  near  to  the  possible,  while  the  far 

point  will  depend  on  the  optical  form  of  the\e/e.  Mauthner  remarks,  and 
with  this  statement  my  own  experience#c<meurs,  that  to  find  the  absolute 
near  point  is  by  no  means  easy.  Ne^er  Snellen  1  nor  Jaeger  1  are  to 
be  accepted  absolutely  as  tests.  If  the  lecus  be  abnormal,  the  proper  glasses 
must  be  supplied,  and  the  far  poinlybe  thus  taken  to  infinity.  If  glasses 
be  not  given,  the  far  point  in  rp^Gg^c  eyes  will  be  fixed  by  the  degree  of 
myopia.  In  emmetropia  it^su)  I5e  at  infinity ;  in  hypermetropia  it  will 
be  beyond  infinity,  and  otfty^o  be  ascertained  by  convex  glasses.  For 
emmetropia  and  hypermeybpia  both  near  and  far  points  may  be  found 
approximately  by  using  convex  12.  If  with  them  the  near  point  be  at  4", 
and  the  far  point  at*fjK|  then  A= ^ =-}.  If  the  near  point  be  at  8",  and 
the  far  point  at  20nQjren  A = £  ■ —  In  the  former  case  the  person 

is  emmetropi^njQh  good  A ;  in  the  latter  he  is  hypermetropic  with  only 
moderate  A^SNpor  myopia  more  than  no  glasses  are  to  be  used  in 
determining  a  ;  for  degrees  less  than  iV  weak  glasses  may  be  employed,  as 
for  emmejhs^pia,  and  the  calculation  will  be  the  same. 
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DISEASES  OE  ACCOMMODATION. 

We  have  paresis,  paralysis,  spasm,  and  presbyopia .  Enfeebled  accommo¬ 
dation  is  the  result  of  general  weakness,  and  appears  after  attacks  of  acute 
disease,  or  in  the  course  of  chronic  affections.  It  follows  typhoid  and  other 
fevers,  and  it  is  a  very  common  accompaniment  of  chronic  uterine  disease 
and  of  anaemia.  It  may  also  rarely  appear  as  a  symptom  of  third  nerve 
lesion  without  diplopia.  It  may  not  disqualify  a  person  from  reading  fine 
print  at  a  short  distance,  but  it  makes  one  unable  to  continue  the  effort  for 
a  long  period.  Pain  and  some  indistinctness  of  type  is  the  reason  for 
stopping.  It  will  very  likely  be  found  that  the  extrinsic  muscles  of  the  eye 
are  also  weak,  they  being  in  the  same  reduced  state  as  the  ciliary  muscle. 

Paralysis  of  accommodation  may  be  idiopathic,  or  be  a  sequel  of  diphtheria, 
or  be  one  of  the  symptoms  of  third  nerve  lesion,  or  be  the  result  of  injury 
or  of  mydriatic  medicines.  As  an  idiopathic  condition  I  have  lately  seen  it 
in  the  young  daughter  of  a  medical  friend,  a  delicate  girl  of  unusually 
active  mind,  who  devours  books,  and  who  suddenly  found  her  sight  give  way, 
There  was  no  sign  of  brain  trouble,  there  was  no  error  of  refraction,  the 
pupils  were  large  and  responsive  to  light,  but  there  was  no  accommodation ; 
vision  She  was  taken  from  school  and  sent  to  the  country.  After 
a  few  months  the  faculty  was  restored.  An  artist  friend,  who  in  his  early 
life  painted  miniature  portraits,  completely  lost  the  accommodation  of  one 
eye,  and  its  pupil  became  enlarged  and  immovable — the  result,  as  he  be¬ 
lieved,  of  intense  application  to  fine  work.  This  paralysis  continued  until 
his  death.  After  diphtheria  the  lesion  is  not  at  all  rare,  and  the  pupils  may 
have  their  normal  size  and  contractility,  and  the  impairment  of  function 
may  or  may  not  be  complete.  It  may  come  directly  after  the  active  period 
of  the  disease,  or  it  may  start  up  weeks  or  months  afterward.  It  does  not 
usually  last  longer  than  a  few  weeks  ;  it  often  coexists  paralysis  of  the 
velum  palati.  A  ) 

As  to  affections  of  the  third  nerve,  other  parts  w@n  it  supplies  may  or 
may  not  be  involved,  and  the  cause  may  lie  along’ffifte  trunk  of  the  nerve 
or  in  the  brain.  It  has  been  thought  that  indl^eVbram  there  is  a  separate 
centre  for  the  accommodation.  The  cause  m*a|d5e  rheumatic  or  syphilitic. 
It  may  be  a  token  of  serious  central  diseatfS&jjS^  of  only  a  temporary  lesion. 
A  blow  on  the  eye  may  cause  accommodative  paralysis,  but  this  is  rare.  One 
must  look  carefully  to  know  whether  Allens  may  not  have  been  displaced, 
and  the  loss  of  A  be  thus  accounted  for.  In  this  connection  it  is  proper 
to  remark  that  when  the  crystallines  wanting  there  is  no  power  whatever 
of  accommodation.  Yet  it  is  truest hat  persons  without  a  lens,  who  have 
very  small  pupils,  may  see  d&miit  and  near  objects  with  the  same  pair  of 
glasses.  This  is  stenopMc^v^ion  and  not  accommodation.  It  is  the  same 
that  is  obtained  by  lool^mg  mrough  a  pin-hole  in  a  card. 

Lastly,  paralysis  ofacCommodation  is  caused  by  certain  medicines,  such 
as  atropia,  homatrgjwtp  daturine,  duboisia.  The  effect  may  be  obtained 
through  the  systemjby  ingestion  of  the  medicine,  or  by  its  application  to 
the  eye.  Of  various  articles  atropia  is  the  one  most  employed,  and  all 
affect  both  tim^upil  and  the  accommodation. 

Treatnvmt  of  impaired  accommodation. — For  cases  of  debility  of  func¬ 
tion  the  chief  resort  is  to  improvement  of  general  health  and  removal  of 
$^usfc;  if  possible.  As  remedies,  strychnia  and  iron  and  ergot  are 
directly'  effective,  while  rest,  outdoor  life  and  occupation,  and  proper 
ene,  are  the  most  important.  Associated  disturbance  of  other  ocular 
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muscles  will  require  careful  investigation,  and  perhaps  special  treatment  by 
prismatic  glasses  or  by  operation.  If  syphilis  be  suspected,  its  treatment 
will  naturally  follow.  For  some  cases  where  the  tone  of  the  system  is  not 
so  low  as  to  make  a  local  stimulant  inappropriate,  the  sulphate  of  eserine, 
gr.  ss.  ad.  §  j.  (Calabar  bean  alkaloid),  may  be  dropped  into  the  eye  once 
daily,  while  Dr.  Green,  of  St.  Louis,  has  used  pilocarpine,  gr.  j.  ad.  3  j.,  and 
with  less  inconvenience  than  is  experienced  by  eserine.  Help  may  be  given 
by  weak  convex  glasses  (from  -fa  to  to  be  used  in  reading  and  near 
work.  In  all  cases  any  error  of  refraction  is  to  be  carefully  sought  out 
and  corrected.  For  paralysis  of  accommodation  in  both  eyes,  while  it  may 
be  suitable  to  resort  to  sulphate  of  eserine  or  to  muriate  of  pilocarpine,  it 
is  essential  to  discover  the  cause  and  apply  the  proper  treatment.  The  use 
of  strong  convex  glasses  to  y1^)  is  not  advisable,  because  the  eyes  will 
soon  tire,  although  for  brief  necessities  they  may  be  employed.  Electricity 
has  but  little  effect.  After  diphtheria,  preparations  of  iron  and  quinine, 
strychnia,  and  good  food,  are  to  be  trusted  to  hasten  convalescence ; — and 
time. 

Spasm  of  accommodation  is  far  more  frequent  than  any  other  disturb¬ 
ance  of  this  function.  It  occurs  in  normal  eyes,  is  not  wanting  in  myopia, 
is  very  frequent  in  hypermetropia  and  in  astigmatism.  It  complicates 
many  cases  of  muscular  trouble.  Moreover,  the  supposition  of  spasm  is 
not  to  be  excluded  because  of  general  debility.  It  also  appears,  together 
with  other  spasmodic  affections,  such  as  blepharospasm  and  nystagmus, 
and  again  in  cases  of  hypersesthesia  retinae.  It  is  often  present  as  one  of 
the  factors  of  so-called  sympathetic  irritation,  such  as  is  caused  by  an  in¬ 
jured  globe  to  its  fellow.  If  it  is  possible  to  use  the  eye,  the  habit  will  be 
to  hold  print  and  work  too  near,  while  pain,  fatigue,  weeping  and  conjunc¬ 
tival  irritation  soon  begin.  Sometimes  distant  sight  seems  good,  some¬ 
times  there  is  apparent  myopia.  Examination  with  the  ophthalmoscope, 
with  the  upright  image,  will  often  unmask  the  condition, ^and  display  a 
real  hypermetropia  or  a  degree  of  astigmatism  in  an  eyew^Mh  seemed  nor¬ 
mal,  having  V =-§-$•  and  the  patient  may  have  declined  dp'  accept  any  glass. 
But,  while  great  advantage  is  secured  to  the  skilled  observer  by  the  oph¬ 
thalmoscope,  the  most  experienced  are  liable  to  b^teceived  if  they  place 
absolute  trust  upon  its  declarations.  In  a  cas^l^pasm  the  observer  will 
often  note  that  the  refraction  of  the  eye,  or^ij^pther  words,  the  clearness 
of  the  fundus,  will  vary  as  he  inspects  it.  He  uses  in  the  direct  method 
the  strongest  convex  or  the  weakest  confeiv^glass  which  will  clearly  show 
the  granular  texture  of  the  fundus  orSpe  fine  vessels  near  the  macula. 
He  will  often  find  that  the  glass  he  sees  with  is  not  in  harmony  with 
the  examination  of  the  patient  fofcXiis  far  point.  He  may  perceive  that 
the  eye-ground  varies  in  disttoyfc^ss  as  he  views  it.  Then  he  infers 
spasm.  Another  method,  anaNjSe  upon  which  I  place  much  reliance,  is  as 
follows  :  to  ascertain  by  ^lajQjfes  and  the  ophthalmoscope  as  well  as  pos¬ 
sible  the  condition  of  i4|pfction,  and  if  needful  to  use  a  glass,  let  the 
patient  put  it  on  ;  nplguthe  acuity  of  vision — if  this  be  less  than  -§#,  the 
fact  is  to  be  borne  k^sfmnd.  Then  bid  him  read  Sn.  1,  through  convex 
glasses  and  abduatoiWprisms,  namely,  with  4- 12,  and  prisms  amounting  to 
15°,  with  thei^J&es  inward.  This  combination  makes  effort  of  accommo¬ 
dation  unnec&^My,  and  has  the  greater  effect  because  it  makes  the  visual 
lines  paralM mule  the  object  is  placed  at  12".  If  the  eye  has  been  found 
to  be  a  ifr^opic,  the  required  glass  will  be  combined  with  the  +  12a.  Now, 
if  Sn.^L  with  the  above  arrangement,  cannot  be  read  at  12",  push  the 
prin&klcser  until  it  is  read  ;  if  it  have  to  be  moved  to  within  10"*  or  8",  or 
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7",  this  indicates  the  degree  to  which  spasm  exists,  and  is  reckoned  by  the 
formula  TV— tV  or  TX2~b  or  tV~t*  Spasm  is  to  be  inferred ;  only  due 
allowance  must  be  made  for  any  amblyopia  found  by  testing  the  acuity  of 
•vision.  By  these  several  methods  the  existence  of  spasm  can  be  clearly 
discovered,  and  subjective  symptoms  will  be  pain,  tension,  possibly  head¬ 
ache,  and  the  habit  will  be  to  hold  work  unduly  close.  Often  it  will  be 
found  that  there  is  refractive  error,  such  as  hyperopia  or  astigmatism,  or 
there  is  weakness  of  muscles,  most  usually  of  the  interni,  sometimes  of  the 
externi,  and  possibly  of  those  which  turn  the  globe  up  or  down.  It  is  of 
consequence  to  dwell  on  this  matter  of  spasm  of  accommodation,  because 
it  accompanies  so  many  functional  and  refractive  disorders  of  the  eye.  It* 
is  the  immediate  cause  of  the  discomfort  of  the  great  body  of  workers  upon 
small  objects  who  complain  of  eye  troubles. 

Treatment — Sulphate  of  atropia  is  to  be  used  in  strong  solution,  and  so 
frequently  that  the  full  effects  are  obtained.  There  will  be  great  differ¬ 
ences  in  susceptibility.  The  emmetropic  and  myopic  will  generally  suc¬ 
cumb  easily ;  the  hyperopic  and  astigmatic  are  often  difficult  to  conquer, 
while  some  cases  resist  so  stoutly  as  to  be  very  embarrassing.  A  solution, 
grain  iv.  ad.  3  j.  (1  to  120),  may  be  used  four  times  daily — or  four  times  an 
hour  three  times  daily.  In  most  cases  this  frequency  and  strength  of  dose 
will  suffice.  This  may  be  continued  for  one,  three,  or  seven  days.  Should 
the  ciliary  muscle  not  yield,  a  solution,  grain  ij.  ad.  3  j-  (1  to  30)  may  be 
employed  with  more  or  less  frequency.  If,  as  happens,  constitutional 
symptoms  of  poisoning,  viz.,  quick  pulse,  prostration,  flushed  face,  etc.,  for¬ 
bid  the  continuance  of  the  drops,  apply  to  the  temple  the  artificial  leech, 
and  try  the  atropine  again.  If  still  the  spasm  defy  the  remedy,  tap  the 
anterior  chamber,  and  then  the  muscle  will  be  compelled  to  yield.  I  have 
never  had  to  resort  to  the  last-named  measure.  I  lay  stress  on  this  matter 
because  I  know  how  easily  one  may  be  deceived  and  be  content  with  inade¬ 
quate  atropinization  because  the  pupil  is  dilated  and  some  relaxation  of  A 
is  procured.  To  be  sure  that  the  full  effect  is  go^i^Hthe  tests  by  the 
ophthalmoscope,  by  the  +  12s  with  abductive  prisngp  l-&°,  must  be  applied, 
and  refractive  error  corrected  to  full  acuity  ofSpsion.  I  do  not  mean 
that  the  last  is  always  possible,  but  it  must^qt  be  despaired  of  until  a 
thorough  effort  has  been  made.  .  .  .  ,  „ 

The  most  remarkable  reversals  in  the  apparent  quality  of  a  patient  s 
refraction  are  produced  by  this  treatmliiO  The  findings  of  the  spectacle- 
box,  and  sometimes  those  too  of  the^pphthalmoscope,  are  contradicted  or 
modified.  I  do  not  mean  to  undul^yliscredit  the  capability  of  the  ophthal¬ 
moscope  in  diagnosis  of  refrac£J&n  ;  on  the  contrary,  I  learned  its  value 
from  Jaeger  in  1859,  and  s^^lously  practise  and  enjoy  it.  But  few 
observers  ever  acquire  cqn^^  tu  their  accommodation  to  the  necessary 
degree  for  this  use,  and  ^lile  I  habitually  confide  in  my  own  capacity, 
mistakes  have  taught/ffi^discretion. 

After  learning  wh^fe-i!  his  real  refraction,  the  patient,  if  found  to  be 
ametropic,  must  the  needful  glasses,  and  the  rules  to  be  enforced  will 
be  indicated  un^Hhe  several  kinds  of  refractive  error  which  we  are  to 
consider.  ,(3a^Lon  must  be  observed  about  returning  to  work,  about  its 
continuan^^Npr  long  periods  of  time,  about  holding  objects  too  near, 
about  mainlining  an  erect  posture  of  the  head  and  body,  about  working 
in  or  when  one  is  fatigued. 

vyopia. — We  have  learned  that  the  power  of  focal  adjustment  con- 
slly  declines  as  years  increase.  This  abatement  finally  makes  it  la- 
nous  or  impossible  to  do  fine  work  or  read  ordinary  type  continuously. 
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and  at  the  customary  distance.  The  first  token  usually  is  that  evening 
work  is  fatiguing,  the  light  seems  dim,  and  one  gets  as  close  to  it  as  possi¬ 
ble,  the  type  is  condemned  as  poor,  the  book  is  pushed  away  to  sixteen  or 
eighteen  inches,  and  the  head  goes  back.  There  is  often  smarting  of  the  lids 
and  irritability  of  the  eyes,  and  often  the  person  is  alarmed  lest  some  calamity 
is  impending  over  his  sight.  These  symptoms  come  when  one’s  birthday 
cake  carries  about  forty-five  candles,  perhaps  not  until  forty-eight  or  fifty 
are  to  be  counted,  if  numerical  accuracy  is  by  this  time  considered  essential. 
If  the  symptoms  occur  at  the  age  of  forty,  there  is  usually  cause  in  enfeebled 
health,  or  in  unsuspected  hypermetropia.  Whenever  these  signs  occur,  it 
will  be  found  that  the  near  point  has  receded  to  about  11 ",  and  hence  the 
reserve  of  accommodation  is  small.  The  eye  soon  wearies  at  being  held 
up  to  its  highest  possible  accommodative  capacity,  and  some  of  the  labor 
must  be  taken  off.  The  remedy  is  to  wear  a  convex  glass,  which  shall 
bring  the  near  point  to  a  comfortable  distance.  The  question  is  often  put, 
is  it  not  better  to  defer  the  use  of  glasses  as  long  as  possible?  The 
answer  is,  No.  When  the  above  symptoms  arise,  there  is  urgent  call  for 
help,  and  the  help  should  not  be  denied.  If  hypersensitive  people  choose 
the  alternative  of  giving  up  employments  which  demand  close  looking, 
the  loss  is  chiefly  theirs,  and  time  and  change  march  on.  But  it  is  not  right 
to  permit  people  to  wear  glasses  when  no  actual  need  is  felt.  The  result 
of  their  premature  use  is  to  actually  restrict  the  power  of  accommodation. 
When  they  are  required,  glasses  properly  chosen  give  comfort  and  econo¬ 
mize  the  power  of  the  eye.  While  no  fixed  rules  can  be  given  as  to  the 
time  when  glasses  should  be  adopted,  or  as  to  the  number  to  be  chosen, 
this  fact  must  be  remembered,  that  there  is  no  absolute  reading  distance.  It 
varies  between  ten  and  twenty  inches  with  different  persons,  according  to 
their  acuity  of  sight,  their  stature,  the  length  of  their  arms,  and  the  habits 
they  have  acquired.  But  the  rule  is  to  adopt  the  glass,  which  makes 
ordinary  type  distinct  at  the  distance  customary  to  the  pei^mk  Practically, 
the  glass  first  chosen  is  +  (*75  D)  or  +-3V  (l.D)  in  mo^&sts.  This  will 

be  worn  for  two  or  three  years,  and  signs  of  fatigue,  first  experienced, 
will  suggest  increase  of  power  in  the  glasses.  It  ifi%mportant  not  to  go 
too  fast  in  addition,  and  a  weak  glass  may  serv^  J@the  day,  while  a  little 
more  help  will  be  needful  at  night.  A  deqi^tJ  jump  in  the  loss  of  A 
should  awaken  suspicion  as  to  the  possible  of  glaucoma  simplex,  or 

of  cataract.  If  the  intervals  of  addition#)}  or  sometimes  and  the 
intervals  of  time  be  two  years,  the  needpSi  the  eye  will  be  sufficiently  met. 
When,  however,  +10  or  stronger  glasses  become  needful,  the  reading 
distance  is  fixed  at  a  particular  poM^feind  will  not  admit  of  being  brought 
closer  or  removed  farther.  It  alsh^pmes  to  pass  at  about  sixty — perhaps 
sooner,  perhaps  after  that  agb^+that  sight  for  distance  requires  aid  from 
convex  glasses,  viz.,  ^  or^^y^his  is  acquired  by  hypermetropia,  and  is  a 
frequent  occurrence.  It/is  «Sserted  by  Landolt  that  presbyopia  increases 
one  dioptry  every  five  years  up  to  the  age  of  sixty,  and  from  this  time  on 
it  increases  sometiih^Jbne  and  sometimes  one-half  dioptry  in  the  same 
period.  There  arerareat  variations  on  this  point,  and  actual  experience 

must  decide.  ♦  <cr  .  .  . 

Presby opjXw  the  natural  abatement  of  accommodation  through  age, 
affects  eyes^oiSevery  type,  whether  normal,  or  myopic,  or  hyperopic.  Some 
person  s^o*|p  advanced  age  without  needing  glasses.  They  are  generally 
excej^tioS^ily  robust,  or  they  have  very  small  pupils,  or  they  have  been 
s^h©^myopic.  Again,  certain  old  people  lay  aside  the  glasses  they  have 
rearing,  and  read  without  any,  gaining, — as  it  is  said,  their  “second 
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si  "lit.”  A  number  of  such  persons  I  have  examined,  and  have  found  them  to 
have  incipient  cataract  and  very  small  pupils.  With  incipient  cataract  a 
slight,  or  even  marked  degree  of  myopia  can  occur  through  swelling  of  the 
lens,  and,  as  acuity  of  vision  declines,  print  must  be  held  nearer.  It  will  be 
found  that  such  persons  usually  have  vision  less  than  f£  or  -gfo.  In  addi¬ 
tion  to  incipient  cataract  there  may  be  haziness  of  vitreous  01  cloudi¬ 
ness  of  the  retina  or  choroid,  which  continues  for  a  time  and  afterward 
clears  up.  When  this  better  state  arrives  they  find  themselves  no  longer 
dependent  on  their  glasses,  and  are  proud  to  boast  of  their  vigorous  sight. 
This  may  be  allowed  to  them  as  a  harmless  bit  of  comfort,  but  the  test  of 
vision  would  show  that  their  faculty  is  much  below  the  normal  standard. 
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Hypermetropia. 


Hyperopia — H.  — Hypermetropia  is  the  condition  in  which,  with  sus¬ 
pended  accommodation,  a  person  requires  a  convex  glass  to  get  his  best 
acuity  of  sight  for  distance.  He  may  gain  fg-  or  better,  or  he  may  not  be 
able  with  any  glass  to  read  XX  at  twenty  feet,  but  will  read  a  smaller  type 
than  he  can  without  its  aid.  It  is  essential  to  put  aside  the  accommoda¬ 
tion,  because  up  to  a  certain  age  and  for  small  degrees  it  overcomes  and 
conceals  the  hyperopia.  But  it  is  not  to  be  expected  that  all  cases  of  high 
degrees  of  H  will  with  glasses  gain  V=ff  Many  who  need  +10  (4  D) 
or  stronger  glasses,  have  or  f£.  In  fact,  the  greater  number  of 

strongly  hyperopic  persons  do  not  have  normal  acuity  of  sight. 

Hyperopia  is  the  optical  result  of  a  shortened  visual  axis  or  of  want  of 
the  crystalline.  We  are  indebted  to  Donders  both  for  the  name  and  for  a 
clear  portrait  of  its  character,  existence,  and  symptoms.  Both  in  its  the¬ 
ory  and  in  its  practical  bearings  the  description  of  Bonders  in  1864  has 
needed  little  enlargement.  It  also  appears  in  laterddfe,  after  sixty,  by 
flattening  of  the  crystalline,  being  the  outcome  of  advancing  presbyopia. 
Flattening  of  the  cornea  may  also  cause  it  thromp/ distention  of  the  globe, 
as  ensues  in  glaucoma.  The  usual  cause  is  ^Bqrtening  of  the  visual  axis. 
It  is  a  congenital  condition.  It  is  asserted  by* 'Jaeger  that  the  infantile  eye 
is  ordinarily  slightly  hyperopic,  and  B^Ommetropia  comes  after  two  or 
three  years.  Leaving  this  aside,  an  i%£Hect  rotundity  of  the  globe  gives 
H,  which  becomes  a  permanent  e^or.  A  very  slight  anatomical  defect 
can  make  an  appreciable  optical  ei£$r,  as  appears  in  the  following  table  by 
Loring,  showing  the  length  Of0  s  corresponding  to  degrees  of  H  : 


Axis 
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simply  the  anatomical  error  in 
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Symptoms  of  H. — The  objective  evidence  is  found  by  glasses  and  by 
the  ophthalmoscope.  The  test  by  glasses  is  made  for  objects  at  a  distance, 
i.e.,  for  the  test-type  at  twenty  feet,  providing  the  accommodation  is  elim¬ 
inated.  If  A  be  not  neutralized,  there  may  be  a  discoverable  degree  of 
H,  which  is  called  the  manifest  hyperopia,  Hm.  But  there  will  be  another 
portion  of  the  error  not  brought  to  view,  called  the  latent  H,  and  the  two 
combined  make  up  the  total  H.  Donders  also  makes  use  of  the  term  fac¬ 
ultative  H,  to  state  that  a  person  can  see  distinctly  at  a  distance  both  with 
and  without  convex  glasses.  The  term  is  not  much  employed. 

The  acceptance  of  convex  glasses  for  distant  sight  becomes  the  evidence 
of  H  ;  but  the  refusal  to  accept  them  does  not  disprove  the  presence  of  H, 
unless  the  accommodation  has  been  completely  paralyzed.  Therefore,  the 
use  both  of  atropia  and  of  glasses  is  required  to  demonstrate  H.  The  oph¬ 
thalmoscope  may  also  be  called  in  with  great  advantage,  but  this  subject 
will  be  left  to  a  future  chapter. 

Subjective  symptoms  of  H  are  often  entirely  wanting,  despite  its  exist¬ 
ence  in  decided  degree.  Usually  the  persons  are  in  vigorous  health,  or 
do  not  exact  hard  work  from  their  eyes,  and  the  H  will  not  often  be  large ; 
but  no  precise  statement  can  be  made  on  this  point.  Temperament  and 
occupation  and  acuteness  of  observation  are  important  factors.  It  has  been 
shown  by  Iwanoff  that  hyperopic  eyes  have  an  unusual  development  and 
form  of  the  ciliary  muscle.  This  is  the  product  of  necessity,  because  its 
form  compels  the  eye  to  maintain  an  active  state  of  adjustment,  both  for 
distant  as  well  as  for  near  objects,  and  the  muscle  acquires  an  extraordi¬ 
nary  growth.  For  this  reason  we  understand  why  hyperopes  may  utter 
no  complaint  respecting  their  sight.  But  the  development  of  the  muscle 
may  not  be  adequate  to  the  work  demanded  ;  a  failure  of  health  may 
reduce  its  power ;  extraordinary  demands  in  work,  reading,  writing, 
sewing,  drawing,  and  in  various  crafts,  may  exhaust  its.  energy,  and 
then  complaints  are  made.  It  is  a  common  thing  to  dt&fc©  the  trouble 
from  an  attack  of  sickness,  a  fever,  child-bed,  sunstrokpjfche  practice  of 
reading  in  bed  when  confined  by  some  protracted^Oiiess.  Especially 
does  chronic  uterine  disease  unmask  such  optical  Errors  and  reduce  the 
accommodation.  A  great  grief  or  mental  shoek^mly  have  the  same  re¬ 
sult  ;  protracted  weeping  impairs  the  eye-pow^wits  depressing  influence 
and  by  the  chronic  conjunctival  hypersem/ay^ch  it  excites.  Moreover, 
advancing  age  gives  unpleasant  revelatjjpniV^nd  at  thirty  or  thirty-five, 
glasses  are  suddenly  found  indispensably  Such  occurrences  are  apt  to 
concur  with  premature  gray  hair,  a  marked  arcus  senilis,  atheroma  of 
arteries,  and  tokens  of  early  senilitv^VCFhe  phases  under  which  H  betrays  it¬ 
self  are  manifold,  and  are  by  no  exhausted  in  the  above  category. 

More  specific  symptoms  ar^as  follows  :  use  of  eyes  is  possible  for  a  lim¬ 
ited  time — a  few  hours,  dqfmg  daylight,  for  successive  days,  and  then 
fatigue,  aching  or  sharp  ]|um*1!s  felt  in  the  globes  or  their  vicinity.  Gener- 
ally — and  this  item  is  tp  o^rnoted — the  work  becomes  blurred.  Shutting 
the  eyes,  or  a  little  makes  it  again  distinct,  but  the  blur  returns. 

With  persistent  us(  Xt>0  eyes  water,  the  lids  become  red  and  smart,  feel 
sandy  and  hot.  ^JGfetve  known  nausea  to  be  caused,  and  in  many  H  is  the 
cause  of  chroa^^badache.  The  sufferer  seldom  attempts  to  aid  himself 
by  pushing  \h^work  to  a  greater  distance.  On  the  contrary,  if  its  position 
e  eye  and  the  work  come  nearer  together.  In  the  higher 
/viz.,  more  than  -J,  it  is  the  rule  to  find  the  person  bring- 
so  close  to  the  eye  as  to  cause  him  to  be  pronounced  very 
Especially  is  this  true  in  subjects  under  twelve  years  of  age. 
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Stress  is  to  be  laid  upon  this  statement  because  there  is  liability  to  fall 
into  a  most  serious  mistake,  and  the  possibility  of  mistake  is  enhanced  by 
the  fact  that  many  hyperopes  of  high  degree  have  very  poor  sight  for 
distance,  and  may  even  profess  to  see  better  through  weak  concave  glasses. 
It  is  evident  that  the  distress  which  hyperopic  persons  suffer  is  because  of 
overstraining  of  the  ciliary  muscle  and  its  attendant  neuralgic  complica¬ 
tions  ;  and  moreover,  the  inadequacy  of  the  muscle  is  exhibited  in  the 
want  of  clear  definition  which  usually  supervenes  after  a  certain  degree  of 
work.  This  behavior  of  the  ciliary  muscle  differs  from  what  we  see  when 
its  jDOwer  declines  by  the  ordinary  progress  of  time.  In  the  latter  case  the 
process  has  come  gradually,  and  the  person  by  instinct  has  learned  that 
holding  print  farther  off  and  getting  a  strong  light  will  assist  him.  But 
the  break-down  in  the  muscle  which  H  causes  is  not  so  complete.  It  can 
rally  for  another  struggle  after  a  little  rest,  and  it  strives  against  defeat  by 
summoning  all  its  force.  Hence,  pain  and  spasm  of  accommodation.  Be¬ 
cause  of  the  spasm  the  eye  often  refuses  the  aid  of  convex  glasses  for  dis¬ 
tance,  and  sometimes  they  are  not  at  first  acceptable  for  near  work.  It  is 
not  rare  to  see  such  persons  wearing  weak  concave  glasses,  notwithstanding 
they  still  further  tax  the  accommodation. 

The  natural  association  which  subsists  between  the  ciliary  muscle  and 
the  adductor  muscles  has  a  two-fold  effect :  that  in  hyperopes  the  recti 
interni  are  apt  to  be  hypertrophied,  -while  the  externi  are  weak,  and  the 
ciliary  muscles  become  able  to  exert  themselves  even  with  parallel  visual 
lines  to  an  uncommon  degree.  This  makes  the  relative  A  in  hyperopes 
very  largely,  or  even  entirely  negative,  and  explains,  as  before  stated,  why, 
with  convergence  to  a  near  point,  fatigue  must  soon  be  produced. 

Diagnosis. — It  will  be  seen  from  the  above  statements,  that  there  are 
two  obstacles  to  the  ready  detection  of  hypermetropia.  One  is  the  spasm 
of  accommodation,  and  the  other  is  a  possible  obtundity  of  vision  for 
distance.  This  last  may  be  due  to  inherent  amblyopia*  oj  to  a  complicat¬ 
ing  astigmatism.  The  existence  of  amblyopia  may  q^^rbe  suspected  from 
ophthalmoscopic  inquiry.  If  H  be  high,  the  nerve,  besides  being 

small — which  is  the  natural  result  of  the  iifferiftr  optical  power  of  the 
eye — will  be  deeply  red,  its  edges  will  be  regard  and  fringy,  the  adjacent 
retina  will  seem  thick,  the  veins  very  darf^amcf  the  substance  of  the  nerve 
opaque.  Dobrowlsky  (j Klin.  Monatsbl.\^^ r&,  1881,  p.  156)  suggests  that 
idiopathic  retinitis  may  be  promote d^^Mfypermetropia.  It  is  common  to 
find  that  while  the  media  are  clear  ffip*etina  lacks  perfect  brightness,  and 
the  nerve  is  in  the  state  abov^^escribed.  Frequently  it  is  anatomically 
oval  in  outline.  The  ophthalaireeope,  by  the  direct  method,  gives  invalu¬ 
able  aid  in  establishing  bofih/jjle^xistence  and  the  degree  of  H.  Under  the 
conditions  of  this  examinal^i— the  darkness,  the  want  of  a  fixing-point,  and 
the  glare  in  the  eye— -theca^brnmodation  greatly  or  entirely  relaxes,  yielding 
up  information  whidfoflten  contradicts  the  findings  of  the  spectacle-box. 
If  the  discrepancy^ae tween  these  two  means  of  investigation,  viz.,  the  spec- 
table-box  and  dj^bphthalmoscope,  is  great,  or  if  the  visual  acuteness 
cannot  be  bmjQbx  to  standard  by  glasses,  and  if  spasm  of  accommoda¬ 
tion  be  sfi^&ious,  then  the  vigorous  use  of  atropia  must  be  invoked  to 
settle  boliM^  diagnosis  and  the  remedy. 

Treodmbnt. — Several  questions  arise.  Must  atropia  be  employed,  and 
ho^^&^L’ously  ?  Must  the  whole  hyperopia  be  neutralized  ?  Must  glasses 
b^wSm  all  the  time  ?  Atropia  is  demanded  if  the  neuralgic  pain  is  great 
►  accommodative  spasm  severe  ;  also,  if  visual  acuity  cannot  be  raised 
But  if  a  convex  glass  is  accepted  which  does  not  differ  much  from 
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tlie  ophthalmoscopic  finding,  and  with  it  V =§{}-,  and  if  with  it  Sn.  1.  is 
read  easily  at  12",  and  the  larger  type  at  proportionate  distances,  and  if 
the  patient  confidently  expresses  satisfaction  in  its  use,  atropia  need  not  be 
employed.  This  course  will  be  suitable  with  H  not  more  than  T7¥,  and  in 
persons  under  thirty  (not  speaking  dogmatically)  who  have  a  good  degree 
of  A.  In  them  it  is  proper  only  to  correct  the  manifest  H,  and  they  will 
seldom  need  at  first  more  than  +  or  Some  slight  cases  of  H  are 

attended  by  so  much  neuralgic  pain,  that  a  glass  +  §-V  or  is  of  unmis¬ 
takable  value,  and  to  be  prescribed.  To  these  highly  sensitive  persons  a 
light  blue  tint  is  sometimes  grateful.  While  most  of  these  patients  are 
women,  they  do  not  enjoy  a  monopoly  of  being  ophthalmically  neuras¬ 
thenic.  I  have  record  of  many  men,  students,  litterateurs,  clergymen,  book¬ 
keepers,  and  others,  who  find  a  slight  H  a  heavy  burden,  and  which  is 
lightened  by  or  +-^V  ft  is  often  true,  of  this  class  of  persons  in  both 
sexes,  that  the  ocular  muscles  are  weak.  There  may  be  a  disparity  between 
adduction  and  abduction,  or  the  whole  apparatus  may  be  weak.  In 
another  chapter  these  cases  will  be  referred  to  again.  In  deciding  upon 
the  propriety  of  correcting  small  degrees  of  H,  the  whole  aspect  of  the 
individual  case  is  to  be  considered.  In  this  regard  an  oculist  must  not 
make  a  pin-hole  diagnosis  of  his  patient’s  condition  (stenopaic  inspection), 
but  must  take  into  account  character,  health,  surroundings,  occupation, 
and  a  variety  of  circumstances  which  naturally  occur  to  any  wise  physician. 

If  the  degree  of  H  be  important,  or  greater,  it  will  very  frequently 
be  advisable  to  use  atropia  until  A  is  fully  at  rest,  and  to  give  the  glass 
which  fully  corrects  H.  Most  often  it  will  be  better  to  wear  it  continu¬ 
ously.  Under  what  circumstances  should  convex  glasses  be  constantly  worn  ? 
Some  people  answer  for  themselves  by  finding  that  they  are  wholly  uncom¬ 
fortable  without  them,  even  though  the  degree  is  not  strong.  The  comfort 
of  the  individual  is  of  necessity  the  fundamental  reason  for  constant  use, 
and  that  only  in  this  way  can  it  be  secured  is  not  always^  b$  anticipated. 
That  such  use  is  likely  to  be  needful  will  be  probable  V>f  cases  of  high 


ejects ;  the  more 
quire  constant  help. 
!ve  persons  whose  eyes 


degrees,  viz.,  and  more,  whether  in  young  or  oU 
advanced  in  age  the  person,  the  more  likely  is  hep 
Again,  the  same  advice  is  to  be  given  to  very  se* 
give  them  much  pain.  Under  this  head  will  come  a  large  class  of  semi¬ 
invalids  and  impressible  and  neuralgic  persons.  On  the  other  hand,  the 
dull  and  torpid  and  unobservant  will  feften  be  quite  indifferent  to  the 
aid  of  glasses  for  distance,  even  thouQxhey  have  a  marked  degree  of 


error. 


Furthermore,  something  h^ 


y;obe  conceded  to  the  sense  of  what 
is  becoming  to  their  personal  appliance  in  persons  of  both  sexes,  and, 
while  a  physician  will  not  modilyjids  deliberate  opinions  and  advice  in 
deference  to  what  may  ple'as^Hfis  patient,  there  are  doubtful  cases  in 
which  his  abstract  viev^i!0p  be  modified  by  the  patient’s  experience. 
For  persons  with  martfed^  there  can  be  no  doubt  of  the  advantage 
gained  by  constant  us^o?’ glasses,  because  the  range  of  accommodation  is 
brought  within  the  physiological  limits  and  the  continued  strain  on  the 
ciliary  muscle  is  removed.  Moreover,  it  is  a  frequent  observation  that  in 
this  way  acui^jJS^vision  decidedly  improves  in  the  higher  degrees  of  H. 
This  is  not  the  effect  of  enlargement  of  retinal  images,  but  of  im¬ 

proved  cajDftcifcy  and  health  of  the  retina. 

Fori&tk)  ns  who  have  already  lost  so  much  accommodation  as  to  be 
presbvd|^$,  two  different  glasses  must  be  employed — one  for  distance  and 
anot|ie^  for  near.  These  may  be  separate,  or  may  be  combined  in  one 
Both  curves  may  be  ground  upon  one  piece  of  glass  (lenses  of 
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double  focus),  or  the  glasses  may  be  separate,  in  winch  case  there  will  be  a 
split  or  crack  running  horizontally  across  the  glass — the  weaker  being 
above,  the  stronger  below.  To  some  persons  such  glasses  are  very  accept¬ 
able,  to  others  they  are  intolerable,  and  especially  because  of  the  displace¬ 
ment  of  objects  through  the  prismatic  effect  of  the  glasses.  I  have  noticed 
that  glasses  of  double  focus  are  more  useful  if  the  upper  and  weaker  part 


shall  occupy  the  greater  part  of  the  glass.  The  separation  between  the 
two  in  this  case  is  always  a  curved  line,  and  its  concavity  should  be  down¬ 
ward.  This  gives  greater  range  and  freedom  in  distant  vision  than  if 
the  curve  is  oppositely  arranged.  To  artists,  and  to  all  who  must  look 
quickly  from  a  distant  to  a  near  range,  this  contrivance  is  valuable.  This 
arrangement  was  first  made  by  Mr.  Hunter,  optician. 

It  often  follows  that  a  notable  change  in  the  character  and  behavior 
of  a  person  takes  place  when  a  great  hyperopic  error  is  corrected  :  clear 
perception,  absence  of  strain,  unconciousness  of  eyes,  and  entire  freedom 
in  their  use,  work  sometimes  a  change  of  character  which  is  as  delightful 
as  it  seems  wonderful.  The  popular  objection  to  glares,  that  they  often 
become  a  permanent  necessity,  and  are  inconvenienflCS^ings  to  be  tied  to. 
Such  objections  have  obvious  force,  and  need  pot  be  ignored.  But  the 
answer  is  that  nothing  else  can  remove  the  trcpflhe.  We  soon  accept  the 
disagreeable  when  it  is  found  to  be  indispen^SlK 


M. — We  have  in  this  error 
considered.  It  has  been  recognise* 
standing  belongs  to  the  era  of 
Graefe,  and  many  others  do 
condition  depends  on  el 
elongation  bears  to  the, 


table,  taken  from  Lqfrnij 
with  the  Ophthalmoscope/ 

M  equals  incre 
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thexanii thesis  of  that  which  has  just  been 
izecNior  a  long  period,  but  its  full  under- 
phthalmoscope.  To  Jaeger,  Donders, 
e  our  present  knowledge  about  it.  The 
of  the  visual  axis.  What  relation  this 
ees  of  myopia  is  exhibited  in  the  following 


Determination  of  the  Refraction  of  the  Eye 
Wm.  Wood  &  Co.,  1876,  p.  30) : 
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The  slighter  degrees  of  M  are  attended  with  insignificant  degrees  of 
elongation — for  instance,  up  to  ^  amounting  to  about  0.5  mm. ;  but  the 
damaging  effect  on  sight  is  appreciated  when  it  is  remembered  that  M 
means  that  the  far  point,  instead  of  being  at  the  horizon,  has  been  brought 
to  twenty  inches.  The  myope  of  this  degree,  by  half  shutting  his  lids, 
and  in  light  which  narrows  his  pupil,  will  make  out  familiar  objects,  but 
the  world  is  misty,  and  he  rarely  has  better  sight  than  whatever 

he  may  do.  An  emmetropic  person  can  understand  the  myope’s  situation 
by  wearing  the  plus  glass  which  corresponds  to  the  latter’s  minus  glass. 
But  the  myope  claims  advantages  in  near  vision  which  in  many  cases  are 
substantial.  That  he  can  see  small  objects  and  do  fine  wrork  with  special 
ease,  because  his  near  point  is  close  and  accommodative  effort  is  little 
called  for,  is  in  many  cases  true.  But  we  shall  find  that  even  this  compen¬ 
sation  is  not  enjoyed  by  a  large  portion  of  such  subjects.  By  referring  to 
the  table,  it  is  seen  that  elongation  of  the  globe,  amounting  to  1  mm., 
gives  rise  to  M  while  double  this  degree,  viz.,  2  mm.,  causes  M  -J,  and 
that  above  this  point  the  rate  of  elongation  increases  alarmingly.  Between 
E  and  M  -J-  we  have  20  D.  In  the  first  5  D,  viz.,  to  —  we  have  1.59  mm. 
stretching,  in  the  next  5  D,  viz.,  M— l,  we  have  3.34  mm.,  which  is  more  than 
double,  and  in  the  next  10  D,  viz.,  to  M  ^  or  20  D,  we  have  8.61  mm.  It 
is  frequent  to  find  decided  changes  in  the  tissues  of  the  eye,  with  less  M 
than  and  beyond  this  degree  it  is  the  rule  that  they  occur,  and  their 
gravity  becomes  more  and  more  serious  with  any  additional  dioptry. 

Myopia  may  be  congenital,  is  often  hereditary,  but  is  usually  acquired 
between  the  ages  of  five  and  fifteen.  Exceptional  instances  are  found  in 
which  M  is  acquired  after  twenty,  and  even  beyond  middle  life.  I  have 
notes  of  such  occurrences.  When  once  begun,  myopia  increases  for  a  term 
of  years.  It  often  is  arrested  at  twenty,  but  may  continue  its  increase  until 
twenty-five  or  thirty.  In  special  cases  it  seems  to  advance  ik^pughout  all  of 
life,  but  less  rapidly  than  during  early  years.  The  cau^Wchis  change  of 
form  is  found  in  the  want  of  resistance  of  the  sclerad0me  posterior  part 
of  the  eye.  That  this  part  of  the  structure  should^iSst  readily  give  way  is 
favored  by  the  want  of  direct  support  at  this  whereas  in  the  other 

parts  of  the  globe  the  muscles  reinforce  it,  an&sgpe  themselves  the  agents 
to  a  large  degree  of  the  mischievous  pressuandOThe  habit  of  fixing  the  eyes 
upon  objects  at  short  range  implies  stroi^^Potts  both  of  accommodation 
and  convergence.  Let  this  be  kept  uplbr  a  long  period  and  let  the  sclera 
be  relatively  weak,  and  the  globe  bdghis  to  stretch.  Nor  is  this  result 
limited  rigidly  to  the  very  juvenile/sfcage  of  life.  I  have  seen  it  begun  in  an 
apparently  robust  student  of  tirorfey,  during  his  third  year  in  college. 
Habitual  occupation  with  simMWbPcts  held  near  the  eye,  as  when  children 
first  take  to  books,  either  fo^feasure  or  study,  or  when  learning  to  draw 
or  to  sew,  or  they  are  bapt  at  a  piano  which  stands  in  a  dark  corner,  or  the 
school-room  has  not  t^eAill  quota  of  light  wdiich  is  each  child’s  right,  or 
the  benches  and  desks  are  so  contrived  that  the  child  sits  crouched  or 
crooked,  or  a  heav^M^acon  compels  a  stooping  posture,  or  the  text  is  badly 
printed,  or  is  in^GJnguage  whose  characters  are  intricate  and  unfamiliar, 
like  Greek,  ^h^vfbrman,  or  Hebrew :  such  are  some  of  the  occasions  of 
myopia.  wO 

Wheni tnk  ocular  change  begins  it  is  often  unattended  by  subjective 
sympto^4  It  is  sometimes  a  surprise  to  the  person  to  find  that  his  sight 
for^tE^/rs1  once  perfectly  clear  has  grown  so  dim.  But,  on  the  other 
liaM^  there  may  be  considerable  discomfort,  such  as  pain,  weariness, 


^grjpitiveness  to  light,  conjunctival  irritation,  hypersemia  of  the  optic  nerve 
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and  retina.  So  long  as  M  is  decidedly  advancing,  the  eyes  are  apt  to  easily 
become  weary  and  irritable. 

A  lack  of  toughness  in  the  sclera  has  been  indicated  as  the  invitation  to 
myopia,  but  another  element  appears  in  a  great  number  of  cases,  viz., 
weakness  in  the  muscular  apparatus.  This  is  often  a  natural  concomitant 
of  softness  of  other  tissues ;  but  it  has  seemed  to  me  that  want  of  proper 
balance  among  the  muscles,  as  they  combine  in  their  action,  provokes 
unnatural  strain  and  leads,  in  what  seems  a  paradoxical  way,  to  undue 
pressure  on  the  globe.  The  difficulty  of  steady  fixation  induces  closer  ap¬ 
proximation  of  the  work  to  the  eye,  and  thus  cause  and  effect  are  set  going 
in  a  vicious  circle.  It  is  a  fact  widely  noticed,  and  on  which  Graefe  laid 
stress,  that  in  myopes  the  abductive  muscles  are  very  liable  to  be  weak ; 
but  I  also  think  the  whole  muscular  apparatus  of  the  eye  is  in  them  spe¬ 
cially  liable  to  be  feeble.  Add  to  the  above  that  many  of  these  persons  are 

lacking  in  general  muscular  energy, 
are  fond  of  books  and  in-door  life,  pre¬ 
fer  quiet  and  sedentary  pursuits  to  ac¬ 
tive  out-door  work  or  play,  and  this 
temperament  and  character  predeter¬ 
mine  both  their  pursuits  and  their  ocu¬ 
lar  defect.  In  defining  myopia  it  may 
be  said  that,  with  correct  acuity  of 
sight,  the  far  point  and  the  near  point 
are  both  brought  too  close  to  the  eye. 
How  can  we  practically  be  assured  that 
there  is  correct  acuity  of  sight  ?  We 
trust  to  the  efficacy  of  concave  spheri¬ 
cal  glasses  to  demonstrate  this.  If, 
therefore,  we  find  a  person  who  with¬ 
out  a  concave  glas^  has  V  less  than  •§•§• 
and  with  a  conc^v^Xglass  gains  V=  §#, 
and  also  has  ajpiear  point  corresponding 
to  the  degree*  which  the  glass  implies, 
he  may  b&Gaunted  a  myope.  But  many 
myopes*  do'  not  get  V  =  f#  with  any 
glas|l  £Rney  may  be  amblyopic  or  as¬ 
tigmatic.  Furthermore,  spasm  of  ac¬ 
commodation  will  locate  the  far  and 
nfear  point  in  positions  which  perfectly 
,y*^Cfsimulate  myopia,  and  the  patient  is  able 
within  certain  limits  to  answer  the  test 
wO  by  a  concave  glass.  Such  a  condition 
may  be  called  fictitioug,ifiyopia.  How  are  we  to  escape  such  errors  of  diag¬ 
nosis  ?  By  the  ophthalmoscope  and  by  using  atropia.  There  is  much  less 
annoyance  to  myon^s  nratropia  than  to  any  other  persons,  and  therefore  it 
should  be  used  ihXjJfmy  cases,  simply  for  diagnosis. 

It  is  obviou^ma  consequence  of  myopia  that  the  accommodation  should 
be  little  taxed.  VLf  the  M  be  more  than  tV>  a  book  may  be  read  at  6",  and 
only  y1^  ^  will  be  employed.  This  makes  myopes  fond  of  reading  fine 
print  and  cfcomg  fine  work.  Otherwise  the  nearness  of  the  work  restricts 
them^fige  in  the  extent  of  surface  which  they  can  cover,  i.e.,  the  horopter. 
IkisQt  surprising  that  for  want  of  use  the  ciliary  muscle  should  be  im- 
ctly  developed,  and  often  the  possible  A  be  quite  inferior.  Iwanoff 
monstrated  the  small  and  attenuated  form  of  the  ciliary  muscle  in  my- 


Fig.  29. 
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opes  as  lie  did  the  contrary  condition  in  hyperopes.  That  many  have 
most  inadequate  accommodation  is  proven  by  the  difficulty  they  have  in 
easily  seeing  near  objects  with  the  glasses  which  correct  them  for  distant 
objects. 

But  the  serious  tissue-changes  of  myopic  eyes  are  found  by  the  oph^ 
thalmoscope.  In  a  certain  proportion  no  intra-ocular  abnormities  can  be 
found  except  the  refractive  error.  This  is  true  chiefly  of  the  slight  de¬ 
grees  ;  but  it  is  verified  also,  sometimes,  in  cases  of  M  as  high  as  one-fourth. 
What  we  find,  however,  in  most  cases  is  that  (concurrent  with  the  stretch¬ 
ing  of  the  sclera)  there  takes  place  absorption  of  the  choroid  on  the  tem¬ 
poral  side  of  the  opening  at  which  the  optic  nerve  pierces  it.  Necessarily 
the  retina,  the  choroid,  and  the  sclera  are  stretched  simultaneously  and  to 
equal  degrees.  On  the  retina  we  may  conceive  the  effect  to  be  to  spread 
out  its  microscopic  elements,  say  the  bacilli;  over  a  large  area  on  the 
sclera,  that  its  fibres  become  pulled  apart ;  while  in  the  choroid  the  edge 
of  the  opening  in  contact  with  the  optic  nerve  becomes  absorbed  because 
naturally  it  adheres  closely  to  the  inner  sheath  of  the  optic  nerve  as  this 
joins  the  sclera.  In  this  way  a  crescent-shaped  figure  is  added  to  the  out¬ 
line  of  the  disc,  which  is  the  inner  surface  of  the  sclera  thus  exposed  to 
view.  As  a  rule,  this  appears  on  the  temporal  side.  It  less  frequently  ap¬ 
pears  above  or  below  and  in  oblique  positions.  It  almost  never  primarily 
occurs  in  the  nasal  (medial)  side.  A  decided  pigment-deposit  usually  ap¬ 
pears  on  the  temporal  side  of  the  crescent.  During  its  early  stage  the 
crescent  is  narrow,  like  the  new  moon  ;  but  if  it  advance,  the  shape  changes 
by  extension  toward  the  macula,  and  also  around  the  disc.  (See  Fig.  30, 
wffiich  shows  a  crescent  of  choroidal  atrophy  of  moderate  size.  Also  see 
Fig.  31,  which  exhibits  the  distention  at  the  back  of  the  sclera,  which  causes 
myopia,  and  figure  illustrating  choroiditis  disseminata  in  chapter  on  choroid.) 

Because  of  some  confusion  in  pathological  interpretatkfek  this  crescent 
was  in  the  early  ophthalmoscopic  time  called  staphyloma^f^tieum,  and  also 


Fig.  30. 


Fig.  31. 


sclerotico-clioroiditis  potftefoj’  (Graefe).  The  latter  name  has  been  wholly 
abandoned,  and  the  foriV^is  evidently  not  fitted  to  the  description  of  the 
choroidal  atrophy  but  to  the  whole  condition  of  the  back  of  the 

globe  on  which  my^Steruepends,  and  of  which  the  choroidal  lesion  is  only  an 
element.  We^sfe^-Jherefore  observe  this  discrimination.  There  may  be 
great  dispro^^on  in  the  extent  of  choroidal  atrophy  in  similar  degrees 
of  M.  TheNmJh-e  extensive  it  is,  the  less  healthy  are  the  membranes  and 
the  lowei^fche  acuity  of  sight.  When,  as  sometimes  is  seen,  the  atrophy 
appeai^rt$i^he  nasal  side,  or  surrounds  all  the  nerve,  sight  is  very  defective. 
The^j^on  of  choroid  is  sometimes  incomplete  ;  that  is,  within  the  white 
:re  seen  isolated  choroidal  vessels  and  flecks  of  pigment,  vestiges  of 
'e  not  yet  removed.  It  also  happens  sometimes  that  the  hexagonal 
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epithelium  is  destroyed  for  a  certain  space  beyond  the  white  crescent, 
because  for  some  reason  it  has  been  less  capable  of  resistance  than  the 
subjacent  tissue.  As  a  rule,  the  whole  thickness  of  the  choroid,  including 
the  hexagonal  epithelium,  disappears  together.  When  the  atrophic  cres¬ 
cent  becomes  large,  there  may  be  an  increase  in  the  size  of  the  blind  spot, 
because  there  is  generally  partial  atrophy  of  the  retina  in  this  locality,  i.e., 
of  the  bacillary  layer  (Schnabel).  The  vessels  of  the  retina  are  unaltered, 
and  by  contrast  come  out  strongly  to  view.  But  the  case  is  serious  when, 
as  too  often  happens,  the  region  of  the  yellow  spot  becomes  affected.  Before 
visible  changes  appear,  the  state  of  vision  may  indicate  the  beginning  of 
danger  ;  but  soon  the  choroidal  vessels  begin  to  disclose  themselves,  then 
irregular  pigment- deposits,  and  finally  an  irregular  patch  of  exposed  sclera, 
come  to  view.  A  hemorrhage  into  this  spot  is  not  rare,  nor  are  masses  of  pig¬ 
ment  uncommon.  Under  extreme  conditions  the  eyeball  becomes  distended 
in  all  its  diameters,  as  well  as  in  its  axis.  Often  the  optic  nerve  takes  an 
oval  form  because  seen  in  perspective,  and  the  long  axis  may  be  either  per¬ 
pendicular  or  oblique,  according  to  the  location  of  greatest  bulging. 
Sometimes  excavation  extends  into  the  disc,  and  it  may  be  difficult  to  define 
where  the  edge  of  the  nerve  is  to  be  found.  Changes  also  occur  in  the 
optic  sheath  outside  the  globe.  The  external  becomes  separated  from  the 
internal  sheath.  In  the  anterior  part  of  the  eye  we  find  the  ciliary  muscle 
undergoes  elongation  and  atrophy,  as  already  remarked,  fully  accounting 
for  the  want  of  accommodative  power.  The  transparent  media  undergo 
changes.  The  cornea  in  high  myopia  may  grow  flatter,  i.e.,  its  radius  be 
longer,  although  as  a  rule  it  is  unaffected.  The  anterior  chamber  is  often 
deep,  because  the  aqueous  is  apt  to  be  in  large  quantity.  The  vitreous 
undergoes  degeneration  by  becoming  liquid,  by  being  filled  with  the  debris 
of  its  structural  elements  in  the  form  of  floating  shreds  and  specks ;  it 
may  also  be  detached  from  the  retina  behind,  andj^ie  space  be  filled  by 
serum.  Its  front  is  also  the  seat  of  liquefaction,  aia2£hence  the  lens  often 
becomes  tremulous.  In  the  last  degree  of  myopi^^inge  the  lens  becomes 
partially  or  wholly  cataractous,  and,  because  <|>f  the  vitreous  fluidity,  is 
liable  to  be  luxated  backward  or  downward.  As  an  indirect  result  of 
these  nutritive  degenerations  of  the  vitrepu^  we  find  sudden  detachment 
of  the  retina.  According  to  the  most^e^pij  opinions,  this  takes  place  be¬ 
cause  of  hinderances  to  osmosis,  by^j*eas<m  of  alterations  in  the  chemical 
qualities  of  the  vitreous.  Intra-oos&vr  hemorrhages  are  prone  to  occur  in 
myopic  eyes.  In  extreme  cases  tW  distention  of  the  eye  attains  the  con¬ 
dition  called  hydrophthalmus,  it  may  be  difficult  to  say  what  part  of 
the  result  is  to  be  ascribed  To^genuine  irido-choroiditis,  and  what  to  the 
processes  of  simple  myo^,.  jEfmcleation  may  then  become  a  necessity.  In 


external  appearance 
nence  and  their  ob^ 
but 


eyes  often  attract  attention  by  their  promi¬ 
se  ovoid  form.  Usually  the  pupils  are  large  and 
ese  particulars  the  contrary  conditions  may  be 


inactive, 
true. 

It  is  often  |!?^fact  that  myopes  of  high  degree  are  unable  to  maintain 
binocular  vM^for  the  near,  and  they  therefore  frequently  have  diverging 
strabisimfe^ylt  is  also  common  to  find  that  they  have  an  unusual  capacity 
for  direcfe^g  the  eyes  in  opposite  ways  upon  a  vertical  plane,  one  looking 
aaAthe  other  looking  down,  as  discovered  by  their  ability  to  overcome 
S^swith  the  angle  vertical.  This  signifies  that  their  hold  upon  binoc¬ 
ar  vision  is,  so  to  speak,  insecure. 

(?)  After  this  long  arraignment  of  the  miseries  possible  to  myopia,  there 
1>  Xian  be  little  pretence  of  its  being  an  advantage  except  for  low  degrees 
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(less  than  ^ ),  in  that  the  time  for  wearing  glasses  for  the  near  is  post¬ 
poned.  To  offset  this  there  has  been  the  need  of  using  them  for  distant 
sight  during  preceding  life,  and  to  some  the  time  arrives  when  for  near  a 
convex  glass  is  needed,  and  for  distance  a  concave.  This  was  the  plight  of 
Benjamin  Franklin,  who  invented  the  split  glasses. 

Treatment. — This  is  prophylactic  and  corrective.  As  means  of  preven¬ 
tion,  all  those  inducing  conditions  previously  mentioned  are  to  be  removed : 
in  the  posture  of  the  person,  in  the  habits  of  eye-work,  in  the  allowance  of 
light,  in  the  arrangement  of  school-rooms,  workshops,  and  dwellings.  The 
physician  must  of  course  address  himself  to  school  authorities,  to  parents, 
to  employers,  etc.,  as  well  as  to  the  individual.  Congenital  predisposition 
may  not  be  combated  with  much  success.  The  resort  to  atropine  has  been 
much  commended ;  but  it  has  not,  in  my  experience,  served  more  than  a 
temporary  good  purpose.  It  will  abate  the  myopia  from  to  usually 
about  ¥8 ;  but  I  have  failed  to  find  that  it  retards  the  advance  of  the  error. 
The  degree  of  M  returns  to  what  it  was  before  atropia  was  used,  and  the 
gain  has  been  only  what  comes  from  entire  rest  of  the  eyes. 

The  corrective  treatment  is  in  the  selection  of  glasses.  If  with  unaided 
eye  any  letters  on  the  card  are  read,  the  degree  is  not  great.  If  no  letters 
are  read,  an  approximate  idea  is  gotten  by  noting  at  what  distance  the  per¬ 
son  holds  the  book  in  reading  Snellen  2.  Begin  with  trying,  on  one 
eye  at  a  time,  the  weaker  numbers.  If  strong  glasses  are  being  used,  viz., 
above— 6  D,  and  the  vision  is  nearly  corrected,  try  whether  sight  is  helped 
by  holding  the  glass  nearer  or  farther  away.  If  the  former,  it  is  too 
weak  ;  if  the  latter,  it  is  too  strong.  Myopes  are  often  sensitive  to  an  in¬ 
terval  of  -fa  or  less.  With  too  strong  a  glass  they  complain  of  being 
dazzled,  and  shrink  from  the  unwonted  brightness  of  objects.  Much  re¬ 
spect  is  to  be  paid  to  their  impressions  ;  but,  when  they  have  been  wearing 
inadequate  glasses,  they  are  liable  to  mistake  the  surprpikg  distinctness 
conferred  by  a  proper  glass  for  a  strain  of  overcorm^oh.  It  is  often 
impossible  to  give  them  Y — f-g- ;  but,  before  admhfK^  this,  careful  in¬ 
quiry  is  to  be  made  for  astigmatism,  and  the  stat^rafNhe  fundus  minutely 
explored  by  the  ophthalmoscope — especially  the/mgion  of  the  yellow  spot. 
Moreover,  in  doubtful  cases  the  patient  shoul^Sfeve  the  benefit  of  atropia 
— using  a  solution  gr.  iv.  ad.  3  j.  (1  to  12ff)*<|weral  times.  In  seeking  the 
best  correction  the  danger  is  of  getting^toVgirong  a  glass,  which  will  excite 
tension  of  the  ciliary  muscle.  To  this3^  a  rule,  myopes  are  very  sensitive. 
It  often  is  needful  to  give  a  weaker  gla^jDr  reading,  because  A  is  not  strong 
and  adduction  may  be  feeble.  IfOhe  person  be  under  twenty,  in  good 
health,  and  M  not  greater  than  -O&ie  can  generally  be  enabled  to  wear  one 
glass  for  all  purposes.  Thm^0js  desirable  to  accomplish,  and,  for  all  de¬ 
grees  greater  than  and^fcs  than  is  often  feasible.  But  for  older 
persons  and  for  the  stofliigei  grades,  a  weaker  glass  for  near  work  is  to  be 
used.  This  will  be  suci^^  to  bring  the  work  to  the  point  which  the  indi¬ 
vidual  habit  and  tfie^kite  of  the  converging  muscles  indicates.  It  will  be 
from  8"  to  14".  be  the  distance  sought  and  the  distance  glass  is  — 

the  reading-gl^p^found  by  the  formula  —  i  +  tV— ~ iV  >  or>  6y 
dioptries  — ^K^-4  D=-3D.  With  myopes,  the  habit  of  holding  things 
near,  is  so  StJfcmg  that  often  an  insufficient  correction  for  distance  is  selected, 
that  it  mAv  not  for  near  work  embarrass  their  accommodation. 

Awrtliey  condition  to  be  considered  is  the  power  of  convergence.  It  is 
be<|msM)f  weakness  in  this  regard  that  glasses  for  near  work  are  to  be 
a^i^d,  and  not  seldom  a  prismatic  combination  must  be  employed  to  still 
pwher  relieve  the  feeble  muscles.  This  will  be  done  either  by  decentering 
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the  glasses  or  by  adding  a  prism.  Allusion  will  hereafter  be  made  to  this 
matter.  Under  these  circumstances,  tenotomy  of  one  or  more  muscles  may 
be  practised  (vide  infra).  To  be  certain  that  the  glasses  selected  are  pro¬ 
per,  ophthalmoscopic  examination  must  confirm  the  finding  and  give  a 
clear  picture  of  the  fundus,  especially  near  the  yellow  spot. 

If  now  there  are  complications  in  the  case,  viz.,  deep  congestion  of  the 
optic  nerve,  considerable  attenuation  and  atrophy  of  the  choroid,  vitreous 
opacities,  and  symptoms  of  flashing  light,  photophobia  and  pain,  treatment 
should  be  employed  to  allay  the  congestion  and  irritation.  There  must  be 
entire  rest  and  abstinence  from  work,  protection  by  dark  glasses,  and  moder¬ 
ate  use  of  atropine.  The  bowels  and  kidneys  are  to  be  kept  free,  and  expo¬ 
sure  to  hot  sun  and  to  causes  of  cerebral  congestion  are  to  be  avoided.  The 
artificial  leech  or  two  natural  leeches  are  to  be  applied  to  the  temples,  and 
afterward  the  person  is  to  be  kept  for  twenty- four  hours  in  a  dark  room. 
Such  a  depletion  may  be  practised  once  or  several  times,  with  advantage. 
The  period  of  rest  may  extend  from  a  few  weeks  to  months.  A  moderate 
use  of  Vichy  or  of  some  similar  water  is  good.  But  the  main  thing  is  atten¬ 
tion  to  general  health,  avoidance  of  near  work,  and  plenty  of  out-door  life. 

A  nice  question  is  often  to  be  settled  :  whether  a  myope  with  decided 
intra-ocular  lesions  ought  to  wear  glasses  at  all.  For  the  great  ma¬ 
jority  my  judgment  is  that  they  should.  Without  them  they  grope  in 
a  dismal  obscurity,  which  they  are  continually  seeking  to  explore,  and 
are  provoking  irritation  of  mind  and  eyes  by  attempting  to  penetrate. 
I  have  been  abundantly  convinced  that  it  is  far  better  to  permit  glasses 
than  to  forbid  them.  At  the  same  time  I  would  lay  great  stress  on  the 
necessity  of  searching  for  and  neutralizing  astigmatism  and  muscular 
errors,  which  I  believe  are  much  more  potential  factors  in  the  “  miseries  of 
myopes  ”  than  has  been  generally  comprehended.  A  curious  case  presents 
itself  at  this  moment,  which  serves  to  show  how  the  exigencies  of  experi¬ 
ence  call  for  discriminating  judgment  which  cannot  b^ormulated  in  rules. 

A  married  lady  with  several  young  children  is^eqause  of  a  worthless 
husband,  compelled  to  support  herself  and  familjQ^y  her  pen.  She  has  in 
one  eye  M  in  the  other  M  In  the  ri^^eye  is  commencing  cho¬ 
roidal  atrophy  at  the  macula  lutea,  with  V=f|k  and  a  wide  choroidal  cres¬ 
cent  at  the  nerve.  The  other  eye  has  V  ^^pand  the  choroidal  atrophy  at 
the  nerve  is  not  only  large,  but  prograsd^l,  as  indicated  by  the  successive 
portions  which  have  been  destroyed, one  crescent  has  been  added  to 
another,  like  terraces,  while  vesti<^|^)f  pigment  and  vessels  remain  in  the 
outermost  terrace.  She  had  fourxyfeeks  ago  an  attack  of  scotoma  in  each 
eye,  causing  total  blindness  o\^&  a  central  spot,  and  which  at  ten  inches 
would  blot  out  all  but  the  fi^fwo  and  last  two  letters  of  a  word  like  “  vi¬ 
cissitudes.”  The  same^hfi^u^  was  noticed  in  all  objects.  This  lasted 
several  hours,  was  foU^feS  by  severe  headache,  and  disappeared  after  a 
night’s  sleep.  Her/fn^trcal  attendant  at  once  forbade  all  use  of  her  eyes, 
and  put  them  undeMce  influence  of  atropine.  She  has  also  dynamic  di¬ 
vergent  squint, uses  only  one  eye  for  near  work.  I  found  no  opacities 
in  the  vitreousPy&he  has  phosphenes  in  one  eye.  She  had  just  had  an  offer 
of  emplovm^Mwhich  would  call  for  four  hours’  daily  writing  for  six  weeks. 
I  deem^&N^afe  to  permit  this  because  the  attack  of  central  scotoma  was 
evidentl^w^rame  due  to  cerebral  and  not  to  ocular  causes,  but  stipulated 
that.sk*  should  have  two  weeks  in  the  country,  and  that  the  atropine  effect 
musj^ass  off  and  that  the  work  be  done  with  the  help  of  —  lls,  and  for  not 
m^re  than  four  hours  daily.  After  six  weeks  had  passed,  she  reported  that 
We  had  used  her  eyes  for  the  time  allowed,  viz.,  four  hours  daily,  with 
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—  lls  and  broke  these  at  the  end  of  five  weeks.  Then  she  wore  her  full  cor¬ 
rection,  viz.,  —  5-|-s  O.U.,  and  could  work  with  comfort. 

To  many  myopes  strong  light  is  a  distress,  and  their  glasses  may  be 
tinted  a  light  blue.  To  some  the  constant  observation  of  objects  is  a  wea¬ 
riness — they  prefer  to  take  off  glasses  and  remain  in  ignorance  of  what  is 
about  them  until  their  eyes  are  rested.  Many  are  sensitive  to  the  form  of 
the  frames,  their  weight  and  adjustment,  and  the  eyelashes  must  not  touch 
the  glass.  All  these  points  deserve  attention.  Some  persons  affect  the 
wearing  of  a  single  glass  which  they  have  learned  to  hold  in  place  by  nip¬ 
ping  it  with  the  brow.  If  such  have  two  equally  good  eyes,  which  gener¬ 
ally  is  not  the  case,  such  a  practice  is  no  less  damaging  to  the  eye,  than 
offensive  as  a  mannerism. 

The  above  description  of  the  possible  lesions  of  myopia  is  calculated 
perhaps  to  make  the  picture  of  near-sightedness  too  gloomy,  because  so 
many  woful  conditions  are  grouped  together.  The  very  large  proportion 
of  myopes  escape  all  such  disastrous  occurrences  ;  but  it  is  highly  impor¬ 
tant  to  convey  the  impression  that  myopia  is  more  than  a  mere  inconvenience 
or  trifling  defect,  because  it  does  embrace  such  sad  possibilities. 


ASTIGMATISM— As. 

When  the  refraction  is  such  that  rays  emanating  from  a  single  point 
cannot  be  brought  again  to  a  focus  as  a  point  on  the  retina,  this  state  is 
astigmatism  ;  of  this  there  are  two  kinds,  the  regular  and  the  irregular. 
The  latter  is  caused  by  opacity  of  the  cornea  or  lens,  and  does  not  admit 
of  satisfactory  correction,  although  it  can  sometimes  be  mitigated.  The 
former  is  chiefly  dependent  on  abnormal  curve  of  the  cornea  or  lens,  or  want 
of  homogeneousness  in  the  lens,  and  is  correctible  by  cylmAic  or  spherico- 
cylindric  glasses.  The  defect  may  be  acquired  or  congenital ;  irregular 
astigmatism  in  the  cornea  is  an  acquired  error,  ap^some  rare  cases  of 
regular  corneal  astigmatism  are  acquired;  butr^pa  rule,  the  regular 
astigmatism  of  the  cornea  is  congenital.  Acc|Med  astigmatism  in  the 
cornea,  where  no  opacity  exists,  comes  from  nA^city  of  the  membrane,  or 
happens,  as  I  have  seen,  after  tenotomy  o^fcjcles,  or  after  wounds  of  the 
cornea,  such  as  iridectomy  and  extractioi\oj/cataract.  But  these  cases  are 
a  minority  of  the  whole.  Of  correctible^astigmatism  the  greater  portion  are 
congenital  cases.  Objection  is  some@Les  made  to  this  statement  because 
the  error  often  does  not  announce^self  until  middle  life.  The  explanation 
is  that  the  accommodation  can  cbnceal  a  considerable  degree  of  error  until 
its  vigor  begins  seriously  tocie^i^.  It  is  also  to  be  said  that  a  small  de¬ 
gree  is  natural  to  almost  one,  varying  from  y^-  to  and  because 

the  radius  of  the  vertical  ©ridian  of  the  cornea  is  shorter  than  that  of  the 
horizontal. 

We  have  occa^icgjuiow  to  treat  only  of  regular  astigmatism  and  with¬ 
out  regard  to  its  itegsmy  in  the  lens  or  in  the  cornea.  Consisting  as  it  does 
in  a  want  of  imMd'mity  in  the  radii  of  the  meridians  of  the  media,  this 
error  mani&fc'!l  may  complicate  either  emmetropia,  hypermetropia,  or 
myopia.  “^IjM^his  reason  we  have  simple  astigmatism,  either  hyperopic 
or  myomc^and  compound  astigmatism,  both  hyperopic  and  myopic  ; 
and  there  may  be  mixed  astigmatism  in  which  either  hyperopia 

or^TE^pxa,  may  predominate.  The  symbols  of  these  several  condi- 
ti<m^  are  as  follows,  as  they  have  been  given  to  us  by  Donders.  To 
we  owe  the  systematic  study  and  development  of  this  subject,  which 
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lie  made  with  as  much  completeness  as  did  Hemholtz  the  theory  of  the 
ophthalmoscope.  We  have  :  1st,  myopic  astigmatism,  Am  ;  and  compound 
myopic  astigmatism,  M.  +  Am;  2d,  hyperopic  astigmatism,  Ah,  and  com- 
pound  hyperopic  astigmatism,  H  -f  All ;  3d,  mixed  astigmatism,  with  preva¬ 
lent  M,  viz.,  Amh,  and  with  prevalent  H  Ahm,  or  both  M  and  H  may  be  alike. 

To  gain  a  practical  understanding  of  the  phenomena  of  astigmatism 
two  methods  may  be  adopted.  The  one  is  to  take  a  spherical  convex  glass, 
of  say  8"  focus  and  form  the  image  of  a  luminous  object,  say  a  6-inch 
circular  hole  in  a  shutter  or  a  ground-glass  globe  of  a  gas-burner.  Then 
add  to  the  8"  glass  a  cylindric  glass  of  16"  focus,  and  observe  the  change 
which  takes  place  in  the  appearance  of  the  image.  Calculation  shows  that 
for  the  plane  at  right  angles  to  the  axis  of  the  cylinder  w7e  have  a  lens 

which  equals  the  twro  combined,  viz. :  +  tV =fV  or  sTs-  Hence,  at  5^  inches 

is  the  place  where  the  image  of  the  round  hole  is  to  be  found  for  rays  in 
this  meridian.  While  at  8"  is  the  place  of  focus  for  rays  wrhicli  he  in  the 
axis  of  the  cylinder,  and  midwray  between  these  points  the  image  of  the 
hole  or  shade  becomes  circular,  but  with  exceeding  indistinctness  of  outline. 
When  we  hold  the  spherico-cylinder  at  8"  with  axis  horizontal,  we  find 
the  globe  cast  an  image  elongated  vertically  with  sharp  sides  and  hazy 
ends.  At  6|"  the  image  is  round,  but  with  hazy  edges,  while  at  5-J" 
the  image  is  elongated  transversely,  is  smallest,  has  its  upper  and  lowrer 
sides  sharp  and  its  ends  hazy.  Between  8"  and  6-§"  is  a  vertical  oval 
with  hazy  borders,  and  between  6-f"  and  5-J-"  is  a  horizontal  oval  with 
hazy  borders.  To  understand  these  phases,  remember  that  when  the 
combination  is  at  8"  the  rays  going  through  the  axis  of  the  cylinder, 
which  is  horizontal,  find  their  focus  at  8",  and  in  this  direction  they 
form  sharp  points  ;  but  rays  going  transverse  to  the  axis  reach  a  focus  at 
5y,  then  cross  and  expand  to  a  wide  separation,  which  has  the  tvro-fold 
effect  of  stretching  out  the  image  in  this  direction  and  forming  circles  of 
dispersion,  which  are  indicated  in  the  fringed  edges  abo^je  and  below.  At 
6f"  which  is  the  sum  of  the  spherical  lens  and  half  thLcylindric,  none  of 
the  rays  find  a  focus,  but  half  are  diverging  to  a  de|?^f  equal  to  the  angle 
formed  by  those  which  have  not  yet  come  to  a  fodus  ;  of  this  the  effect  is 
a  circle  with  fringed  edges.  At  5-J-"  rays  tran^fcpe  to  the  axis  find  a  focus, 
while  those  at  8"  have  not  yet  come  to  a  foGL&Jmd,  being  in  a  state  of  con¬ 
vergence,  form  circles  of  dispersion  whiohAdw  themselves  in  a  horizontal 
oval  whose  upper  and  lower  sides  are  nlS^yJ  but  whose  ends  are  fuzzy.  Of 
course  the  image  is  smaller  than  whemkS",  because  the  refracting  powrer  is 
greater.  U 

If  nowr  to  -f-  8s,  —  16c,  with  axjj30prizontal  be  added,  the  first  focus  will  be 
at  -J-  —  y1  g-  =  y1^"  and  then  at  IfQwe  have  an  image  transversely  oval  with 
upper  and  lower  sides  sluqj^^cr  ends  fuzzy  because  the  cylinder  permits 
rays  having  16"  focus  to-^smie  to  a  point,  and  these  lie  in  the  direction 
transverse  to  the  axi^wMTe  the  opposite  rays  crossing  at  8"  diverge  to 
form  circles  of  dispersiber  which  make  fringes  on  the  end  of  the  figure,  and 
necessarily  elongatdSj)  in  the  horizontal  plane.  As  we  advance  to  8",  simi¬ 
lar  changes  tak^Tjfrace  as  in  the  previous  experiment,  but  in  an  opposite 
sense.  A  +<rd0Jcfer  has  its  shortest  focus  for  rays  which  are  transverse 
to  its  axis,^Mu;his  is  positive,  while  for  planes  oblique  the  focus  grows 
longer  untiMn  its  axis  no  focus  is  possible.  A  —cylinder  has  a  negative 
focus  wh^h  is  shortest  in  a  plane  transverse  to  its  axis,  for  oblique  planes 
it  grow^langer,  and  the  plane  of  its  axis  has  no  focus. 

(R^an  emmetropic  person  put  on  a  plus  cylinder  with  axis  transverse,  he 
i^ptade  myopic  in  the  vertical  plane ;  a  point  at  wrhich  he  looks  is  stretched 
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out  to  a  vertical  line ;  a  vertical  line  has  sharp  sides  and  blurry  ends ;  a 
horizontal  line  lias  ends  sharp,  and  top  and  bottom  blurry.  If  he  put  on 
a  —cylinder  with  axis  transverse,  he  is  made  hyperopic  in  the  vertical  plane, 
and  a  point  is  again  drawn  out  in  a  vertical  direction,  because  rays  in  this 
plane  touch  the  retina  before  crossing,  and  make  circles  of  dispersion  ;  a 
vertical  hue  has  fringed  ends  and  sharp  sides.  The  above  facts  will  explain 
some  of  the  symptoms  observed  among  astigmatic  persons.  We  have  to 
distinguish  always  between  meridians  of  greatest  and  of  least  refraction,  and 
we  speak  of  the  axis  of  greatest  error.  We  find  this  either  vertical  or 
horizontal,  or  in  any  obliquity.  We  find  one  eye  alone  or  both  affected,  and 
we  find  the  axis  in  the  two  eyes  similar  or  dissimilar  ;  usually  they  are  some¬ 
what  symmetrical,  but  may  be  just  the  reverse.  In  designating  the  axis  the 
nomenclature  is  nearly  uniform,  but  there  are  exceptions.  Most  oculists 
accept  the  method  of  Javal,  who  recommended  beginning  the  scale  at  the 
left  side  of  the  circle,  and  to  go  around  its  upper  half  from  left  to  right,  as 
the  hands  of  a  clock  move.  The  place  of  beginning  will  be  at  nine  o’clock, 
and  the  terminus  at  three  o’clock.  Some  (Green  and  others)  begin  at 
twelve  o’clock,  and  count  ninety  degrees  each  way  to  the  right  and  left. 
I  prefer  the  method  of  Javal.  In  writing  a  description  of  a  case  one  is 
supposed  to  be  in  the  place  of  the  astigmatic  person,  and  to  be  looking  at 
the  clock.  Trial-frames  are  marked  in  degrees  according  to  one  or  other 
of  the  above  methods,  with  intervals  of  five  degrees.  Those  made  by 
Nachet,  of  Paris,  I  have  found  the  most  serviceable,  and  have  had  the  scale 
put  upon  the  front,  wThere  it  may  most  readily  be  read.  Concave  cylinders 
have  two  lines  drawn  across  their  face  parallel  to  the  axis,  and  midway  be¬ 
tween  the  centre  and  the  edge.  Convex  cylinders  have  the  same  lines,  but 
in  addition  another  mark  is  scratched  on  the  edge  at  the  end  of  the  trans¬ 
verse  meridian.  For  both  concave  and  convex  it  would  be  better  to  scratch 
the  end  of  the  axial  meridian  on  the  edge,  so  as  to  asa^n  in  accuracy  of 
notation.  Xjy  J 

To  make  the  practical  effect  of  astigmatism  mor^pelligible,  because  I 
know  it  is  thought  to  be  a  difficult  subject,  the  folteQkig  illustrations  may  be 
of  use.  We  will  begin  with  simple  astigmatism^oAm,  Fig.  32,  supposes  the 
eye  to  be  hyperopic  in  the  vertical  meridian  emmetropic  in  the  trans¬ 
verse  H,  in  which  one  dot,  H,  gives  the  one  meridian  on  the  retina, 


Simpl 


pic  astigmatism,  Am,  Fig.  33, 


and  of  the  other,  Y,  in  front  of  it.  A  A  , 

supposes  one  meridian  to  be  emmetropic,  and  the  other  myopic  (where  one 
dot,  Y,  is  in  the  retina,  the  other,  eyond  it).  Compound  hyperopic 
astigmatism,  H  +  Ah,  Fig.  34,  is  i&usshown:  an  eyeball  too  short,  but  with 
one  focus,  H,  in  the  retina,  and^Jjwiier,  Y,  in  front  of  it.  Compound  myopic 
astigmatism,  Fig.  35 :  an  evgfeMitoo  long,  with  one  focus  in  the  retina,  H, 
and  the  other  in  front  of  Mixed  astigmatism.  Fig.  36  :  in  which  one 

focus  is  in  front  of  th^^Spx,  Y,  and  the  other  behind  it,  H,  while  the  axis 
may  be  too  short  or  ^oo^iong. 

Among  1,500  case&of  refractive  error,  gathered  in  private  practice  in 
ten  years,  I  find*$MP which  have  the  error  in  one  or  both  eyes.  The  symp¬ 
toms  are  subio@ve  and  objective.  The  subjective  may  be  insignificant 
and  scarc^ftfG^coverable,  but  more,  often  they  consist  of  imperfect  sight, 
not  fullySSi^t-ected  by  spherical  glasses,  of  an  inclination  to  hold  fine  ob¬ 
jects  too close,  often  of  a  disposition  to  half  shut  the  lids  for  better  sight, 
an^!n^in  on  use  ^he  eyes*  There  is  often  deficient  visual  acuteness, 
LtSVjizr  most  cases,  Y  may  be  made  equal  to  §-£.  Objectively,  we  have  certain 
uliarities  of  sight  shown  by  certain  tests,  and  we  have  the  view  of  the 
dus  oculi  by  the  ophthalmoscope.  Some  persons  have  been  made  aware 
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that  they  could  see  objects  which  were  in  certain  positions  better  than 
when  in  opposite  positions,  such  as  the  bars  of  a  window-sash  or  the  masts 
and  spars  respectively  of  a  ship.  It  is  common  to  hold  print  and  work 
quite  close.  It  is  exceedingly  common  to  have  spasm  of  A.  Symptoms  of 
asthenopia,  in  other  words,  are  frequent.  There  may  be  pain  and  blur  and 
fatigue  in  work. 

Diagnosis  and  treatment. — The  first  point  to  be  settled  is  whether  the 
fault  is  of  the  hyperopic  or  of  the  myopic  variety.  One  must  be  watchful  not 


Fig.  32. — All :  Simple  Hyperopic  Astigmatism. 


Fig.  33. — Am :  Simple  Myopic  Astigmatism. 


Fig.  36.— Mixed 


H  and  M  equal. 


to  be  misled  by  the  patient,  v^vwill,  in  many  cases,  insist  on  taking  con¬ 
cave  glasses  when  conveywi^Jbe  proper.  In  testing  by  Snellen’s  type  at 
20  feet  or  6  m.,  vision  bei^  subnormal,  the  rule  is  to  begin  with  convex 
spherical  glasses  an<J  find  whether  sight  improves  ;  press  upon  the  patient 
the  strongest  convox^Mch  he  will  accept.  If  concave  spherical  must  be 
used,  take  the  weafc^t,  which  permit  the  best  vision.  If  acuity  still  be  de¬ 
ficient,  try  a4e|t^card  for  astigmatism.  My  favorite  is  one  of  Green’s 
series  (see  37).  A  clock-dial  is  the  background  of  all  of  his  tests. 

By  means  @f  me  hours  the  situation  of  conspicuous  lines  can  be  described. 
The  p^isfiAwearing  the  spherical  glass  is  called  upon  to  say  whether  the 
hnes^rewl  alike,  and  the  following  particulars  are  to  be  specified  about 
thenj^^their  color,  distinctness,  outline,  length,  and  penetration  to  the 
cei^pe.  Much  deliberation  and  patience  are  to  be  exercised,  and  pains 


Fig.  34. — H-f-Ah :  Compound  Hyperopic 
Astigmatism. 


Fig.  35.— M+Am  ^ 
Astij 


nd  Myopic 
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taken  to  know  whether  the  patient  understands  what  is  meant.  Not  hav¬ 
ing  accurate  sight,  his  discrimination  is  imperfect  and  his  practical  acquaint- 
ance  with  terms  of  precision  is  very  dull.  Hence,  the  same  point  must  be 
pressed  over  and  over  again.  Should  a  patient  find  some  lines  more  distinct 
than  others,  learn  the  direction  in  which  these  lie  and  the  number  of  them, 
and  whether  there  be  an  equal  number  on  both  sides  of  the  centre.  The  di¬ 
rection  is  readily  described.  The  number  of  lines,  if  few,  indicates  a  decided 
degree  of  error  ;  if  many,  say  five  to  eight  lines,  are  distinct,  the  error  is 
small ;  if  the  distinct  ones  are  not  equal  on  opposite  sides,  the  astigma¬ 
tism  is  irregular  and  cannot  be  perfectly  corrected.  Next  call  atten¬ 
tion  to  another  diagram  which  has  but  two  lines  (see  Fig.  38)  and  place 


9 


them  in  the  direction  of  the  lines  declared  to  b^Hpbst  distinct.  Adjust 
this  with  care  to  hit  off  the  place  where  they  JMfirekr  best.  Now  vary  the 
strength  of  the  spherical  glass  to  that  degr^>vv3nch  will  confer  the  best 
sight  of  these  lines.  Ask  whether  they/fljmaar  very  black  and  distinct, 
whether  they  run  down  sharply  to  the  cVjjire,  and  especially  whether  the 
white  space  between  them  can  be  disowned  to  within  one-half  inch  of  the 
centre.  This  last  question  is  the  key  %Qjwie  inquiry,  and  it  may  be  varied  in 
several  ways  so  as  to  excite  the  |pffient’s  attention  and  quicken  his  per¬ 
ceptions.  When  the  spherical  Qjss  is  found  which  gives  the  best  view  of 
the  lines  in  the  first  position^  next  turn  them  90°,  and  ask  how  they  appear. 
They  ought  to  be  less  distjm&*>and  to  a  degree  varying  with  the  amount  of 
astigmatism.  Now  mere;©  the  power  of  the  spherical  glass  until  in  their 
new  position  the  linesV^  as  satisfactory  as  they  were  before.  If,  for  in¬ 
stance,  in  the  first ^pg^tion  the  lines  were  best  seen  with  +  16s  and  now  are 
seen  best  with  -KUXtaie  difference  between  the  two  expresses  the  astigma¬ 
tism,  viz.,  Ta 8-5 = -Jjr,  and  this  glass  as  a  plus  cylinder  added  to 
spherical  -tx8j\vill  make  the  card  of  30  radii  (Fig.  37)  both  distinct  and 
uniform.  ^Qyml  be  well  to  put  up  a  card  having  couplet  lines  drawn  at 
right  angles/ Fig.  39,  and  adding  to  the  spherical  the  cylinder,  let  the  pa- 
tient^tS^ whether  both  limbs  of  the  cross  are  alike  and  distinct.  If  he  so 
pr^noiwces  them,  try  his  ability  on  the  card  of  test-letters.  Visual  acuity 
shjQjd  rise  and  ought  to  reach  the  normal  standard. 

^Another  test  may  be  tried  if  the  result  obtained  is  uncertain,  viz., 
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Pray’s  test-letters.  These  letters  are  composed  of  short  strokes  which  run 
in  different  directions  in  the  several  letters.  If  by  any  correction  the 
patient  has  already  gained  he  will  appreciate  Pray’s  letters.  Some 

of  them  will  exhibit  the  strokes  strongly  and  others  faintly.  This  card 


ASTIGMATISM. 


75 


at  90°,  and  the  other  surface  concave,  axis  180°  ;  or  2d,  we  may  order  + 
9s  with  —18c.  180° ;  or  —9s  with  +  18c.  90°.  All  of  these  come  to  the 
same  result,  yet  the  bi-cylindric  is  theoretically  the  best  because  it  gives  a 
larger  and  flatter  field.  To  work  out  such  cases  atropine  is  indispensable. 

While  for  most  astigmatics  the  accommodation  is  an  obstacle  to  the 
examination,  it  is  also  the  means  of  compensating  for  their  error ;  and  while 
it  remains  vigorous  they  often  know  no  visual  defect.  To  be  sure,  they  do 
not  define  objects  accurately,  but  by  using  the  middle  of  their  focal  inter¬ 
val  they  get  on  fairly.  Moreover,  if  their  error  be  hyperopic  or  myopic, 
with  axis  nearly  horizontal,  in  both  which  cases  lines  nearly  perpendicular 
are  most  distinctly  seen,  they  get  on  moderately  well,  because  most  objects 
with  which  we  deal  have  greater  height  than  breadth.  Such  is  the  case 
with  type  (roman  letters),  and  with  trees,  men,  buildings,  and  the  majority 
of  objects.  True,  objects  are  exaggerated  in  height,  but  of  this  the  per¬ 
son  is  unaware.  But  if  the  axis  is  in  the  contrary  direction,  or  if  it  be 
oblique,  or  if  the  two  eyes  are  unsymmetrical,  trouble  announces  itself 
early.  An  attack  of  illness,  chronic  uterine  disease,  excessive  eye-work, 
great  grief,  etc.,  will  reveal  astigmatic  error,  previously  unsuspected.  I 
have  also  seen  astigmatism,  which  severe  uterine  disease  had  brought  to 
view,  retire  into  obscurity  and  unconsciousness  when  by  an  operation  the 
uterine  lesion  was  cured.  The  glasses  which  the  patient  had  with  extreme 
reluctance  consented  to,  were  put  away  and  satisfactory  use  of  the  eyes  re¬ 
gained  without  them. 

Myopes  with  astigmatism,  who  wear  only  spherical  glasses,  sometimes 
find  that  by  tilting  the  glass  forward  they  see  better  ;  this  increases  the 
refractive  power  of  the  glass  in  the  direction  of  the  tipping  and  proves 
astigmatism.  The  habit  of  myopes  to  half  shut  their  lids  is  often  due  to 
astigmatism.  I  have  seen  a  case  of  simple  myopic  astigmatism  in  which 


the  want  of  A  existed  which  belongs  to  ‘  *^he  was  obliged 

to  use  OD— 20c.  axis  95°  OS— 24c.  axi  and  OD  +  20c. 

axis  185°  OS  +  24c.  170°  for  reading. 


the  want  of  A  existed  which  belongs  to 
to  use  OD— 20c.  axis  95°  OS— 24c.  axi 
axis  185°  OS  +  24c.  170°  for  reading. 


When  astigmatics  become  presbyopic,  they  asEVA'ten  obliged  to  wear 
two  glasses,  and  the  cylindric  error  must  be^n^^ited  in  the  glasses  they 
wear  for  near  work. 


When  astigmatics  become  presbyopic,  they  a? 


To  demonstrate  to  an  audience  the  phenorqmuv  o$  astigmatism,  I  have  used,  with 
much  satisfaction,  a  suggestion  of  my  frienctor^mhn  Green,  of  St.  Louis,  viz.,  to  pre¬ 


pare  suitable  slides  and  put  them  in  the  vn&ic  lantern ;  then  to  render  the  objective 
asymmetrical  by  putting  in  front  of  it  a  cylinder.  If  the  screen  be  at  40  or 

more  feet  distance,  a  lens  of  60  inche^Jbcus  is  strong  enough  ;  if  at  20  feet  distance, 
36c.  may  be  used.  By  rotating  the^^mer  the  phases  of  the  error  may  very  beauti¬ 
fully  be  exhibited. 

Besides  the  tests  aboye^tailed,  others  have  been  contrived  by  Becker 
and  by  Snellen,  and  Wm.Vi^ood  &  Co.  have  published  some  of  them.  The 
stenopaic  slit  is  theo^yially  a  means  of  determining  As,  but  in  practice 
it  does  not  answer  £~Patients  with  high  degree  of  As  should  be  advised 
to  wear  their  glas|e^constantly. 

AnisoiitiMvpia. — This  term  signifies  that  the  refractive  state  of  the  eyes 
is  dissimM^and  sometimes  they  are  even  opposed  to  each  other  (anti- 
me  tropic).  Almost  any  variety  can  be  found  of  this  condition,  and  all  that 
need^fio^pe  said  is  as  to  the  correction  which  is  to  be  adopted.  The  rule  is 
tcfcfit mch  eye  by  itself,  and  attempt  to  make  both  combine.  The  attempt 
nfe^not  succeed.  Oftentimes  there  has  never  been  any  true  binocular 
iSfcion,  and  the  needful  mental  or  cerebral  education  has  never  been  gained. 
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To  fit  glasses  however  perfectly  to  each  eye  will  not  supply  this  cerebral 
deficiency.  Again,  one  eye  may  be  highly  amblyopic,  and  while  the  glasses 
may  be  tolerated  they  do  little  good.  Sometimes  there  is  a  strife  or  an¬ 
tagonism  between  the  eyes  when  great  refractive  difference  exists,  which 
renders  a  combination  unfeasible.  But  the  only  rule  is  to  make  the 
attempt,  and  if  the  eyes  do  not  work  harmoniously,  to  reduce  the  difference 
between  them  to  that  degree  which  becomes  necessary.  Of  course  the  eye 
with  least  error,  and  with  greatest  acuity,  must  be  the  dominating  one,  and 
the  less  perfect  correction  will  fall  upon  the  poorer.  I  have  corrected  a 
great  many  persons  with  this  dissimilarity,  and  find  that  a  difference  not 
more  than  between  the  eyes  can  often  be  easily  tolerated  in  the  correct- 
ing-glasses. 

It  may  be  of  interest  to  give  an  idea  how  prevalent  these  refractive 
anomalies  may  be.  Of  course  no  absolute  quantity  can  be  given  represent¬ 
ing  the  proportion  in  the  population,  but  the  following  figures  are  worth 
something.  In  my  private  practice  I  find  among  1,500  recorded  cases  of 
refractive  error  the  following  distribution  : 


Hyperopia .  493 

Hyperopic  astigmatism .  387 

Mixed  astigmatism  with  prevalent  H .  31 

Myopia .  207 

Myopic  astigmatism . 354 

Mixed  astigmatism  with  prevalent  M .  28 


1,500 


Two  things  are  no  doubt  surprising  in  the  above  table  :  that  H  should  so 
much  exceed  M,  and  that  astigmatism  should  be  so  fretWapl)  The  degrees 
of  As  are  all  above  ^  and  demanded  correction. 

It  is  a  matter  of  common  experience  that  a^very  large  proportion  of 
the  troubles  of  vision  which  are  now  corrected /by-  glasses  were  formerly 
designated  by  other  names,  and  misunderstood.  To  patients  a  vast 
amount  of  discomfort,  of  disappointment,  of  > hopeless  privation,  and  of 
penury  has  thus  been  abolished ;  wdiite  v^tftmn,  perplexity,  and  misspent 
medication  are  spared  to  the  physidm.  The  subject  has  become  one 
demanding  the  best  skill  and  attentidqjbf 

& 
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the  physician  and  oculist. 


BY  THE  OPHTHALMOSCOPE. 

Helmholtz  clearly  ®ei^§|ved  that  an  observer  is  competent  to  decide 
what  is  the  refraction  of  a$i  eye  by  the  ophthalmoscope,  and  gave  the  theory 
for  doing  it.  It  ip  gmadvantage  which  is  eminently  practical,  and  of  the 
highest  value.  It  to  a  large  degree  liberates  the  observer  from  dependence 
upon  the  patiepAa^ssertions.  Yet  to  enjoy  the  highest  measure  of  this 
capacity  ismq^tfee  lot  of  all  ophthalmoscopists,  nor  to  the  best  is  it  per¬ 
mitted  to  Hm'st  that  for  every  case  a  certain  diagnosis  can  thus  be  made. 
Admitting  some  limitations,  I  nevertheless  lay  the  greatest  stress  upon  the 
valuesgao^rustworthiness  of  ophthalmoscopic  determination  of  refraction. 
Th&o observer  will  not  gain  his  skill  without  special  education  of  himself,  and 
hgyStest  rigidly  test  his  own  accuracy  before  venturing  positive  opinions. 

/K&A  basis  of  positive  knowledge  is,  first,  that  the  observer  be  able  to  com- 
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pletely  dispense  with  all  his  own  accommodation  as  he  inspects  the  fundus, 
or,  if  he  exercise  a  part  of  his  A,  that  this  quantum  be  uniformly  the  same, 
and  he  knows  it ;  secondly,  the  patient,  while  being  inspected,  must  fully 
relax  his  accommodation,  This  can  be  brought  about  by  adequate  use  of 
atropia  ;  but  without  mydriatics  it  was  long  since  observed  that  the  eye 
under  scrutiny  does  yield  up  effort  of  A  to  a  most  surprising  degree.  The 
glare  of  light,  the  surrounding  darkness,  the  want  of  any  object  to  be  looked 
at,  conspire  to  cause,  in  the  vast  majority  of  cases,  entire  abandonment  of  A. 
When  this  is  not  the  case,  it  may  be  suspected  by  the  want  of  perfect  clear¬ 
ness  in  the  fundus,  or  in  the  variations  which  are  noted  to  occur  under  in¬ 
spection.  A  remark  is  to  be  made  as  to  the  observer’s  competency  to  declare 
when  the  fundus  is  sharply  seen.  Every  microscopist  knows  how  greatly 
people  differ  in  their  ability  to  discern  a  field,  and  recognize  minute  details. 
The  same  is  true  of  the  fundus  oculi,  and  it  is  hopeless  to  try  to  explain 
what  sharp  discernment  is,  excejff  as  one  shall  be  able  to  compare  himself 
with  others  of  admitted  accuracy,  and  upon  clearly  pronounced  cases.  It 
is  usually  said  that  the  fine  retinal  twigs  of  the  fourth  or  fifth  divisions  are 
sufficient  tests.  I  find  the  perfect  discernment  of  the  pigment  epithelium, 
which  constitutes  the  texture  and  grain  of  the  membrane  much  more 
correct  than  the  vessels.  An  illustration  may  be  had  in  the  different  look 
of  the  fundus,  when  there  remains  uncorrected  hyperopic  astigmatism  of 
3*^,  with  axis  90°,  and  its  clearness  when  the  cylinder  is  introduced.  I 
quote  this  as  a  fine  test,  and  one  which  I  have  had  reason  to  put  in  practice; 
but  larger  errors  will  permit  fine  vessels  to  be  seen.  The  observer  must 
not  only  have  his  own  A  perfectly  under  control,  but  he  must  know  the 
state  of  his  refraction,  and  count  this  in  his  estimate.  The  size  of  the 
patient’s  pupil  is  important,  because,  when  very  reduced,  great  accuracy  is 
unattainable.  For  the  same  reason  the  perforation  in  the  anirror  must  not 
be  less  than  31-  mm.,  and  the  best  diameter,  as  before  stefcqd,  is  3.75  mm. 
(Loring).  \  .  AP 

When  illuminated  ophthalmoscopically,  the  emm$jp>pic  eye  emits  rays 
which  are  parallel,  and  cannot  form  an  image ;  ih^Ohyperopic  eye  emits 
rays  which  are  divergent,  and  form  a  virtuql  tfmhge  which  is  erect  and 
visible  ;  the  myopic  eye  emits  rays  whicly^pS? convergent,  and  form  a 
real  image  which  is  inverted  and  visible.  observer  using  a  mirror  of 

about  7"  focus,  will  first  look  from  ^bc^i/Lo"  distance,  and  the  eye  will 
thus  be  feebly  illuminated.  In  the  (]rajnetropic  eye  nothing  but  the  red 
glare  of  the  fundus  will  be  seen,  no  ©sels  are  displayed  because  the  rays 
do  not  construct  an  image,  and  tMWield  is  too  narrow.  With  a  hyperme¬ 
tropic  eye,  vessels  are  to  be  seeJnjS^a  virtual  image,  and  the  divergence  of 
the  rays  is  what  the  degree^Opwnposes.  If  Ii  be  j1?,  the  observer,  by  ac¬ 
commodating  for  twelve  ip^^s,  sees  a  retinal  vessel,  as  he  moves  his  head, 
and  he  notices  that  his^Qtag  to  the  right  causes  it  to  move  to  the  right ; 
or,  if  to  the  left,  it  seeV^to  move  to  the  left.  For  H  \  the  observer  must 
odate,  and  will  see  several  vessels  and  they  will 


more  strongly 
seem  smaller, 
the  vessels,  if 
eye  as  to 
give  an  i) 


myopic  eye  the  observer  will  see  an  image  of 
is  strong  enough  to  give  an  image  so  near  to  the 
the  observer’s  range  of  A.  For  instance,  M  will 
'  at  12",  which  will  be  seen  if  the  observer  go  far  enough 
away  to  accommodate  for  it,  say  8"  farther  off,  making  20"  from  the  eye. 
If  MJbe  ^  a  distinct  image  of  vessels  will  appear,  quite  small  and  readily 
fotmoSwliich  as  the  observer  moves  to  the  right  will  go  to  the  left,  and 
jf&versa.  For  aphakial  eyes  H  is  about  and  the  divergence  is  so 
>at  as  to  make  distant  inspection  difficult.  For  M  more  than  -J-,  a  con- 
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vex  glass  may  be  used  to  magnify  the  image,  which  will  still  be  inverted 
and  actual. 

But  the  next  step  is  to  approach  as  closely  to  the  eye  as  possible.  To  aid 
in  doing  this  the  mirror  must  be  small,  not  more  than  32  mm.  in  diameter, 
while  the  tilting  mirror  of  Loring  (18  x  32  mm.),  set  in  a  frame  34  mm.  in 
diameter,  is  better  than  a  mirror  of  the  full  width.  The  lamp  or  gas-burner 
must  be  brought  to  a  position  near  the  mirror,  and  along-side  the  patient’s 
head  :  the  observer’s  nose  or  forehead  will  often  touch  the  patient’s  face  ; 
one  may  usually  get  to  within  three-fourths  inch  of  the  cornea.  (See  Fig.  15 
page  25.)  An  allowance  of  one  inch  from  the  nodal  point  must  always  be 
made,  or  one-half  inch  more  than  is  required  for  spectacles.  It  is  important 
to  have  the  lenses  not  less  than  6  mm.  in  diameter,  both  to  gain  light  and 
to  obviate  stenopaic  effect.  One  is  now  ready  to  observe  the  fundus,  and 
both  eyes  are  to  be  kept  open,  and  one’s  visual  lines  parallel,  objects  seen  by 
the  unused  eye  being  disregarded.  Absolutely  no  attempt  to  look  at  things 
by  accommodating  is  to  be  allowed.  If  objects  are  not  clear,  and  the  pre¬ 
liminary  view  or  testing  by  trial-glasses  has  indicated  whether  H  or  M  is 
present,  bring  up  the  proper  convex  or  concave  glass  until  a  good  view  is 
obtained.  The  blood-vessels  near  the  disc  toward  the  macula  will  be  the 
first  tests  ;  but,  as  a  closer  accuracy  is  gained,  the  epithelium  will  be  sought 
for.  If  one  slightly  move  up  and  down,  or  across  the  pupil  so  as  to  look 
through  different  portions  of  the  crystalline  lens,  it  will  sometimes  be  noted 
that  the  refraction  is  not  in  all  parts  the  same.  The  high  degrees  of  H  and 
M  are  difficult  to  study.  With  H  above  one-fourth  the  magnifying  power  ia 
small ;  with  M  more  than  one-fourth  the  magnifying  power  is  large  and  the 
illumination  feeble,  because  of  the  great  dispersion  of  light  by  the  correct¬ 
ing  lens.  In  all  cases  the  macula  is  most  difficult  to  explore,  while  it  is  at 
this  point  especially  that  we  need  to  know  what  is  the  refraction. 

Certain  important  pathological  conditions  are  revealed  by  the  employ¬ 
ment  of  the  ophthalmoscope  as  an  optometer.  We  arajpm&bled  to  measure 
the  depth  or  height  of  an  object  in  the  eye  by  knowi||ef  the  number  and 
nature  of  the  glass  with  which  we  can  view  it.  for  instance,  is  the 

depth  of  excavation  of  the  nerve  in  glaucoma,  ^h^Jheight  of  a  tumor,  the 
elevation  of  a  detached  retina,  the  position  of  a  body  floating  in  the  vitreous. 
For  instance,  we  find  the  edge  of  a  glaucc^Std^s  cup  is  to  be  seen  with-f 
24  ;  its  bottom  requires  — 16  ;  the  deptkoMae  pit  is  -f  ^ = ^3- = T^.  By 
referring  to  the  table  on  pages  58  and  6*ywe  find  that  H  —  shortening  of 
axis  of  0.45  mm.,  while  myopia  ^  mean2  lengthening  of  axis  of  1.17.  The 
depth  of  the  cup  then  equals  O.45j0jf-.17=1.62  mm.  On  the  other  hand, 
swelling  of  the  optic  nerve  in  n&uffis  may  permit  -f  8  for  its  summit,  and 
the  eye  is  emmetropic.  A^Mplttouing  of  the  visual  axis  of  £=1.25  mm. 
which  measures  the  amoupw  swelling.  The  same  principle  applies  to  all 
other  cases  above  cited?  and  by  it  we  are  able  to  give  precise  data  in  the 
facts  and  progress  of  a^a^.  An  interesting  case  was  one  of  myopia  of  —  7 
D  (—  £,)  which  gi^q^jlongation  of  axis  of  2.07  mm.  In  the  eye  there  was 
detached  retina,  conspicuous  part  or  summit  was  seen  by  +7D  or 

+£,  which  meaia^shortening  of  axis  of  1.6.  The  true  elevation  of  the  retina 
then  was  3Aftvmm. 

In  ca^iKpf  this  kind  the  inverted  image  has  some  value  ;  if  we  move 
the  objetetivb  lens  from  side  to  side  the  parts  of  the  object  which  are 
high^sCrtid  those  which  are  lowest,  will  not  move  to  an  equal  degree  ;  in 
o%eiN^ords,  their  parallax  will  be  unlike,  and  they  appear  to  be  displaced 
dually.  The  top  of  a  swollen  nerve  is  nearer  than  its  bottom,  and  the 
btion  of  the  objective  lens  causes  its  image  to  have  less  excursion  than 
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its  bottom.  The  same  thing,  to  a  less  degree,  can  be  exhibited  in  the 
direct  image  by  moving  one’s  bead.  So,  too,  with  a  glaucomatous  nerve, 
The  vessels  on  the  edge  of  the  disc,  as  the  lens  is  moved  up  and  down, 
move  in  front  of  and  faster  than  do  those  at  the  bottom  of  the  nerve.  For 
explanation,  see  the  diagram  (Fig.  40)  from  Abadie.  Let  b  be  the  edge  of 


Pig.  40. 


the  excavation,  and  a  be  at  its  bottom,  and  the  image  of  these  points  along 
the  axis  of  the  lens  will  be  at  B  and  A  respectively  is  of  course 
shorter  than  cB.  When  the  lens  is  moved  down,  theJWmb*  A  and  B  are 
displaced  to  A'  and  B'  as  seen  in  the  figure.  They  0no  longer  in  the 
same  line,  because  the  surface  of  the  excavation,  q,  4\oresents  itself  differ¬ 
ently  to  the  lens.  The  point  B'  moves  faster  an/nprfcher  than  the  point  A', 
an£  passes  in  front  of  it,  because  c'  A!  and  c'^feijoecome,  as  it  were,  radii 
of  arcs  of  circles. 

Diagnosis  of  astigmatism  by  the  ophtl^amiofecope  is  founded  upon  the 
principles  already  given.  The  first  (fensideration  is  to  learn  the  direc¬ 
tion  of  the  meridian  of  greatest  ametQna,  because  in  this  the  retinal  ves¬ 
sels  will  be  most  distinct.  We  finpi  ifwe  view  Green’s  30  radii  through  a 
minus  cylinder,  with  axis  horkramfal  that  the  vertical  lines  are  distinct 
because  in  the  vertical  meriduw  we  are  made  hyperopic ;  if  we  use  a 
convex  cylinder,  axis  hori^M§rf,  the  vertical  lines  again  are  most  distinct, 
because  the  vertical  mMri^n  is  myopic.  Now,  in  examining  the  fundus, 
if  we  find  that  fine  ve^sejfe  in  the  horizontal  meridian  need  no  glass  for 
distinct  perception, /dme  fine  vessels  in  the  vertical  meridian  need  a  plus 
glass,  we  have  simJdJPhyperopic  astigmatism.  If  we  need  a  plus  glass  for 
any  vessels  and^Otaonger  glass  for  other  vessels,  this  betokens  compound 
hyperopic  a^ti&nhtism.  In  the  same  way  we  recognize  simple  myopic 
and  compofi^rmyopic  astigmatism.  The  degree  is  the  difference  between 
the  tw<  ehdians.  The  rule  in  examining  hyperopic  eyes  is  to  use  the 


stroMesp^onvex  glass  which  is  available,  and,  m  examining  myopic  eyes,  to 
us  J  iWweakest  concave  glass.  Now,  in  astigmatic  eyes  the  effect  will  be 


th  streaky  appearance  is  produced,  and  the  streaks  will  run  in  the  axis 


streaky  appearance  is  produced,  and  the  streaks  will  run  in  the  axis 
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angles.  Moreover,  it  will  be  impossible  by  any  spherical  glasses  to  gain  a 
clear  view  of  tlie  fundus.  So  noticeable  is  this  fact  that  one  is  incited  to 
examine  for  haziness  of  the  vitreous,  or  erroneously  led  to  think  that  the 
retina  is  infiltrated  with  inflammatory  effusion.  Such  an  error  is  obviated 
by  finding  that  visual  acuity  by  proper  correction  is  satisfactory,  and  if 
the  proper  cylindric  glass  can  be  attached  to  the  ophthalmoscope  out  of 
the  trial-box,  obfuscation  of  the  fundus  vanishes.  I  have  provided  the 
means  of  doing  this  in  the  ophthalmoscope  figured  on  page  29,  and 
gain  the  advantage  of  learning,  first,  that  the  deep  ocular  structures  are 
or  are  not  healthy ;  and  second,  that  the  finding  by  the  trial-glasses 
is  or  is  not  correct.  Another  feature  in  astigmatic  eyes  is  that  the  optic 
disc  is  no  longer  circular ;  it  is  elongated  in  the  direction  of  greatest  ame¬ 
tropia,  and  therefore  is  oval.  The  nerve  may  be  misshapen  anatomic¬ 
ally,  presenting  a  distinct  oval,  the  long  axis  usually  more  or  less  vertical. 
In  such  a  case  the  retinal  vessels  will  show  no  difference  of  distinctness 
caused  by  their  various  directions. 

By  the  inverted  image  the  streakiness  of  the  fundus  can  well  be  seen 
in  high  degrees  of  As,  but  the  lines  run  in  directions  opposite  to  their 
course  when  viewed  by  the  upright  image.  So  too  the  oval  of  the  optic 
disc  is  reversed.  But  the  objective  lens  must  be  held  from  the  eye  at  a 
certain  distance.  It  has  already  been  said  that  in  the  upright  image  the 
optic  disc  is  elongated  in  the  direction  of  the  meridian  of  greatest  curva¬ 
ture,  because  the  magnifying  power  is  greater.  With  the  inverted  image 
the  elongation  corresponds  to  the  weakest  meridian.  With  the  emmetro¬ 
pic  eye  the  size  and  form  of  the  optic  disc  undergo  no  change  in  the 
inverted  image  when  the  objective  lens  is  held  nearer  to  or  farther  from 
the  eye.  With  the  hyperopic  eye,  when  the  objective  approaches  it  the 
optic  disc  becomes  smaller,  and  grows  larger  as  the  objective  recedes.  With 
the  myopic  eye,  when  the  objective  approaches  it,  the  optiAdisc  becomes 
larger  and  grows  smaller  as  the  objective  is  held  farther  away.  In  both 
H  and  M  the  shape  of  the  disc  remains  round  or  whatever  the  dis¬ 
tance  of  the  objective.  But  with  astigmatism  the  WJmion  of  the  objective 
changes  the  size  and  the  shape  of  the  disc.  If  the  lens  near  to  the 
eye  the  disc  be  vertically  oval,  the  disc  becomef^Jr  cular  if  the  lens  be  held 
from  the  eye  a  distance  equal  to  its  focal  JeiAm,  plus  the  distance  of  the 
anterior  focus,  viz.,  half  an  inch.  If  it  b^djawn  farther  away  beyond  its 
focal  length,  the  direction  of  the  axis  ofehe  oval  is  reversed.  These  phe¬ 
nomena  have  been  elaborately  studiedly  Javal  and  by  Giraud-Teulon,  and 
can  be  utilized  in  diagnosis,  but  the  upright  image  is  by  far  the  most 
available  and  instructive. 

In  the  above  remarks  it  ha^^fe^L  assumed  that  the  observer  is  emme¬ 
tropic  and  can  perfectly  rel^^s  accommodation.  If  he  be  ametropic,  he 
may  have  a  personal  coLse@m.  attached  by  a  clip  to  the  ophthalmoscope, 
or  he  must  calculate  it(hiihe  lens  which  he  uses  for  examination.  For  in¬ 
stance,  a  myopic  observer  will,  if  not  corrected,  see  a  hyperopic  eye  with  a 
less  powerful  convOK^lass,  but,  for  a  myopic  eye,  he  will  need  a  stronger 
concave  glass  thaOhe  patient.  A  hyperopic  observer,  if  not  corrected,  will 
need  a  less  q&fGVe  glass  for  a  myopic  eye,  and  a  more  convex  glass  for  a 
hyperopic^J&r  Another  matter  must  be  mentioned,  viz.,  that  the  cor¬ 
recting  lmisNin  the  ophthalmoscope  is  not  at  the  same  distance  from  the 
eye  as^&Vis  when  in  a  spectacle  frame.  In  the  latter  case  it  is  about 
on^na^inch  or  less  ;  in  the  ophthalmoscope  it  may,  by  skilled  observ- 
ersQJ&d  with  the  best  instruments,  be  brought  to  five-eighths  of  an  inch, 
0  is  oftener  at  seven-eighths  of  an  inch.  This  increase  of  distance  must 
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be  added  to  the  power  of  the  concave  glass  and  subtracted  from  the  con¬ 
vex  glass  used  in  testing  vision.  Quantities  so  small  are  not  important 
practically,  but  if  the  observer  cannot  work  with  his  ophthalmoscope 
nearer  than  one  and  one-half  or  two  inches,  the  difference  may  require  rec¬ 
ognition.  An  observer  who  cannot  wholly  relax  his  accommodation  must 
endeavor  to  establish  a  fixity  of  habit  in  the  amount  he  uses,  and  make  it  a 
factor  in  the  problem  he  is  studying.  Every  consideration  is  in  favor  of  the 
employment  of  the  upright  method  in  refractive  ophthalmoscopy,  and  it 
is  worth  patient  and  persevering  labor  to  acquire  accuracy  and  facility 
with  it.  The  indirect  method  is  of  comparatively  little  value  for  this  work. 


DISEASES  OF  THE  MUSCLES  OF  THE  EYE. 

Anatomy  and  physiology. — We  have  for  each  eye  six  muscles.  They 
are  combined  in  pairs,  and  both  eyes  are  co-ordinated  in  particular 
ways.  In  each  eye  we  .have  the  internal  and  external,  the  superior  and 
inferior  recti,  and  the  superior  and  inferior  obliqui.  All  the  recti  mus¬ 
cles  take  origin  from  the  apex  of  the  orbit  around  the  foramen  opticum, 
and  come  forward  to  be  inserted  into  the  sclera  in  front  of  the  equator 


V 


oeuli,  about  behind  the  rim  of  the  cornea,  by  flat  and  ribbon- 

like  tendon^sNJne  superior  oblique  also  originates  at  this  place  ;  but,  in- 
asrnuch  asjit  passes  over  a  pulley  at  the  supero-internal  angle  of  the  front 
ol  the^ewtfc,  this  becomes  its  functional  place  of  origin  and  assimilates 
its  antiohrto  that  of  the  inferior  oblique,  which  anatomically  arises  from 

i/bbVQei'  part  °f  the  inferior  e(18'e  of  the  front  of  the  orbit.  Both  mus- 
cleg/hen  pass  obliquely  outward  and  backward  to  wrap  around  the  globe 
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in  a  tliin,  fan-like  tendon,  the  superior  going  over  the  upper  part  of  the 
globe  beneath  the  superior  rectus,  and  the  inferior  going  over  the  inferior 
part  of  the  globe  beneath  the  inferior  rectus.  The  two  obliqui  hold  the 
globe,  as  it  were,  in  a  sling,  which  is  entirely  to  the  outer  side  of  the  optic 
nerve.  The  recti,  combined  in  action,  retract  the  globe  into  the  orbit ; 
the  obliqui,  combined  in  action,  draw  it  forward.  While  the  recti  in 
combination  have  a  simple  kind  of  action,  the  obliqui  draw  the  globe 
forward  and  turn  the  cornea  outward.  The  rectus  internus  (called  by 
Merkel  rectus  medialis)  and  the  rectus  externus,  move  the  globe  about  an 
axis  which  is  vertical.  The  rectus  superior  and  the  rectus  inferior  move 
it  about  an  axis  which  is  transverse  to  the  vertical  plane,  but  which  is 
also  inclined  so  that  its  outer  end  is  more  posterior,  making  an  angle 
of  67°  with  the  antero-posterior  axis  of  the  globe.  The  axis  about  which 
the  obliqui  rotate  the  globe  passes  from  before  backward  and  inward 
on  a  horizontal  plane  at  35°  with  the  antero-posterior  axis  of  the  globe 
(see  Fig.  41).  The  obliqui  thus  acquire  an  action  which  moves  the  eye¬ 
ball  so  that  the  rim  of  the  cornea  turns  like  a  wheel.  Taken  singly,  the 
muscles  act  as  follows  :  the  rectus  internus  turns’  the  cornea  inward  on 
the  horizontal  plane  ;  the  rectus  externus  turns  the  cornea  outward  on  the 
horizontal  plane ;  the  rectus  superior  turns  the  cornea  upward  and 
slightly  inward  ;  the  rectus  inferior  turns  the  cornea  downward  and 
slightly  inward ;  the  obliquus  superior  turns  the  cornea  downward  and 
outward,  and  rotates  it  from  above  downward.  The  obliquus  inferior  turns 
the  cornea  upward  and  outward,  and  rotates  it  from  below  upward.  In 
effecting  the  movements  of  the  eyeball  all  the  muscles  co-operate :  while 
some  predominate,  the  rest  antagonize  them  to  give  steadiness  to  the 
action.  Moreover,  the  eye  requires  such  precision  and  delicacy  in  its  move¬ 
ments  that  the  muscular  adjustments  must  be  perfectly  balanced  and  exact. 
Our  judgment  of  the  position  of  objects  and  of  our  ov^S^mions  to  our 
surroundings  is  founded  upon  a  nicety  of  balance,  a  harmony  and  precision 
of  working  which  demand  the  most  perfect  co-oraM&Eon  of  the  ocular 
muscles ;  we  rely  on  their  action  so  implicitly  thafe'mfliere  be  any  disturb¬ 
ance  among  them  we  are  exceedingly  troubled  cannot  walk  or  grasp 
objects  :  we  become  giddy  or  nauseated,  pain. 

The  following  schedule  indicates  how  -the  iSuscles  co-operate  in  effect¬ 
ing  certain  principal  movements.  For  »oM  inward ,  i.e.,  adduction,  the 
effective  muscles  are,  11.  intemi  and  E.  sup.  and  E.  inf.,  antagonized  by  E. 
externi  and  Obi.  sup.  and  Obi.  inf.  .  x  ' 

Motion  outward. — Abductors:  E'J externi,  Obliq.  sup.  and  Obliq.  inf., 
antagonized  by  E.  int.,  E,  sup.^grtd-E.  inf. 

Motion  upward. — E.  sup,'  Obi.  inf.,  and  when  the  cornea  passes  a  given 
point,  the  upper  fibres  orfj^int.  and  E.  ext.  add  to  the  effect.  The 
antagonists  are  E.  inf.  *£nd  <sml.  sup. 

Motion  downward. -VEf  inf.  and  Obi.  sup.,  while,  when  cornea  gets 
below  a  given  poinfj^he  lower  fibres  of  E.  int.  and  E.  ext.  come  into 
play.  In  motionp^Mm  a  horizontal  axis  the  E.  sup.  and  inf.  incline  the 
top  of  the  veriiiMUmeridian  respectively  inward  and  outward,  which  ten¬ 
dency  is  cqnort|rbalanced  by  the  Obi.  inferior  acting  with  the  E.  sup.  and 
by  the  Obh^^.  acting  with  the  E.  inf.,  which  perform  the  needful  rotatory 
or  wheell  movement. 

TJaldhg,  now,  the  concomitant  action  of  the  eyes,  we  arrange  the  muscles 
into  gwups  of  adductors,  which  turn  the  cornese  toward  the  median 
p]|0^  of  the  body  ;  and  of  abductors,  which  turn  the  cornese  away  from 
1  median  plane  of  the  body.  We  also  find  the  muscles  pairing  off  in 
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Fig.  42. — Right  eye — A,  A',  the  visual  axis ;  V,  V7, 
the  axis  of  the  cornea ;  A,  K,  V  is  the  angle  alpha ;  K 
is  the  common  nodal  point. 


other  combinations  in  turning  the  eyes  to  the  right  side  and  left  side 
respectively,  and  in  the  various  diagonal  directions.  The  eyeballs  are  capa¬ 
ble  of  accomplishing,  within  a  limited  range,  all  possible  combinations,  but 
there  are  certain  restrictions  which  are  imposed  by  the  necessity  that  each 
must  direct  its  visual  line  exactly  upon  the  object  observed.  Hence,  for  an 
object  near,  whether  on  the  median  plane  or  away  from  it,  there  must  be 
a  slight  adduction,  as  well  as  an  aim  suited  to  the  position  of  the  object. 
For  remote  objects  there  will  be  a  degree  of  abduction,  but  never  to 
transcend  parallelism  of  the  visual 
lines.  This  may  seem  otherwise 
if  the  position  of  the  eyes  be  esti¬ 
mated  by  the  corneae,  because 
their  axes  vary  according  to  the 
value  of  the  angle  alpha  (see  Fig. 

42).  We  are  habitually  more  con¬ 
cerned  with  objects  below  the  hori¬ 
zontal  plane  than  with  those  above 
it ;  and  in  the  discussion  of  the 
movements  of  the  eyes,  Meissner 
has  taken  an  inclination  of  45° 

below  the  horizon  as  the  primary  position  ;  others,  however,  assume  the 
horizontal  plane  as  the  primary  position.  The  degree  of  mobility  of  the 
emmetropic  eye  in  young  persons  about  a  vertical  axis  is  from  42°  to  51° 
inward,  and  from  44°  to  49°  outward  (Donders).  In  myopia  this  is  much 
restricted. 

The  horopter  is  a  line  which  represents  the  curve  along  which  both 
eyes  can  join  in  sight,  and  it  is  formed  in  this  way  :  as  the  eyes  fix  upon 
a  given  object  far  to  the  left  side,  and  move  far  to  the  right  at  the  same 
inclination  of  the  visual  lines,  they  form  a  triangle  whose Apex,  as  it  passes 
from  left  to  right,  forms  the  horopter  curve  for  this  If  the  move¬ 

ment  be  in  any  other  plane,  vertical  or  oblique,  horopter  will  be 
formed  in  the  same  way  for  that  plane.  In  ijb|  simplest  form,  as  ex¬ 
plained  by  Johannes  Mueller,  it  is  a  circle  whiph  passes  through  the 
centres  of  rotation  of  each  eye  and  through  tlraJrpex  of  the  point  of  fixa¬ 
tion  of  the  visual  line.  This  statemenh4gQpE  strictly  correct,  but  will 
suffice  for  our  purposes.  The  subject  is  a  .bit  of  highly  complex  mathe¬ 
matics.  C  ^ 

The  fundamental  and  imperative^#  which  governs  the  muscles  of  the 
eyeballs  is  that  the  fovea  centraha  retinae  of  each  eye  must  be  fixed  upon 
the  object  observed.  When  |his  is  done,  all  objects  lying  in  the  same 
horopter  will  form  images  upon  the  respective  retinae  which  will  lie  at 
equal  distances  from  the  f<$^|Sf and  will,  therefore,  be  appreciated  as  single, 
giving  what  is  called  binocular  vision.  But  objects  beyond  the  horopter 
or  inside  the  horoptetfwiiKjast  images  on  parts  of  the  retinae  not  equally 
distant  from  the  foveas,  and  will  therefore  not  be  appreciated  as  single,  but 
create  the  imprefe^iqja  of  two  objects,  giving  rise  to  double  vision.  The 
maintenance  of  $5pect  binocular  vision  is  the  necessity  which  dominates 
the  ocular  muscles.  If  the  back  of  the  eyeballs  be  divided  into  quadrants 
by  vertic^h^d  horizontal  planes  whose  intersection  shall  be  at  the  fovea 
centralism  along  these  lines  we  mark  points  one-tenth  of  a  millimetre 
asunde^und  then  suppose  the  two  retinae  to  be  superimposed  upon  each 
oth^(  so  that  the  vertical  and  horizontal  lines  shall  exactly  coincide,  the 
p^ts  which  we  have  imagined  will  of  course  also  coincide.  These  coin- 
at  points,  which  are  equidistant  from  the  centre,  are  spoken  of  as 
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correspondent  points  of  the  two  retinae,  and  there  are  of  cohrse  as  many 
of  them  as  there  are  percipient  points,  i.e .,  bacilli  in  the  two  retinae.  They 
are  function  ally  homologated  together  according  to  the  scheme  of  arrange¬ 
ment  jnst  imagined.  By  virtue  of  this  arrangement  binocular  vision  is 
rendered  possible.  It  follows,  of  course,  that  the  nasal  half  of  the  left  retina 
is  linked  with  the  temporal  half  of  the  right  retina  ;  the  nasal  half  of  the 
right  retina  with  the  temporal  half  of  the  left  retina  ;  the  superior  halves 
of  both  retinae  are  linked  together,  and  the  same  is  true  of  the  inferior 
halves.  Another  name  for  binocular  vision  is  stereoscopic  vision,  or  the 
sense  of  depth.  The  law  of  correspondent  points  of  the  retinae  was  once 
held  to  be  absolute  and  invariable,  but  Wheatstone  first  showed,  when  he 
constructed  the  stereoscope,  that  this  cannot  be  true.  Further  study  has 
resulted  in  the  establishment  of  the  view  that  while  this  law  is  valid  in 
what  may  be  called  a  coarse  sense,  it  is  not  maintained  with  mathematical 
exactness,  and  that  the  two  retinae  in  individual  points  are  not  physiologi¬ 
cally  identical.  On  the  contrary,  the  sense  of  depth  is  elicited  by  a  slight 
non-identity  of  retinal  impressions.  That  is  to  say,  an  object  appears  to 
us  to  be  solid  when  it  forms  upon  each  retina  an  image  which  is  slightly 
unlike  the  one  from  the  other.  This  is  so  in  vision  of  natural  objects, 
because  the  inter-pupillary  distance  causes  each  eye  to  view  objects  which 
are  not  far  away,  from  different  positions,  and  hence  each  sees  parts  of  the 
object  which  are  invisible  to  the  other.  For  example,  a  chair  stands  in 
the  middle  of  a  room  :  one  eye  sees  more  of  one  of  its  sides  than  of  the 
other ;  the  other  eye  also  gets  a  slightly  different  view  of  the  chair,  each 
eye  having  its  own  picture  ;  two  impressions  are  transmitted  to  the  brain 
which  are  the  same  for  the  parts  of  the  chair  nearest  us,  but  for  the  more 
distant  parts  pictures  are  formed  which  are  perceptibly  dissimilar.  This 
identity  in  certain  parts  and  dissimilarity  of  other  parts  of  two  pictures 
received  by  the  brain,  causes  the  mind  to  interpret  th^Vmpression  as 
coming  from  a  body  which  has  the  three  dim ensions^^M  (^tension,  and 
the  unlikeness  in  the  two  images  awakens  the  idea  of/dopth.  Moreover, 
in  viewing  the  chair  we  get  a  view  of  the  floor  a£N.of  the  more  remote 
objects,  and  of  the  walls  of  the  room.  To  eadhJSeye  the  picture  is  dif¬ 
ferent,  the  surrounding  objects  being  in  parf^Mme  eye  concealed,  and 
to  the  other  disclosed.  This  unlikeness  iu^d®  retinal  pictures  evokes  the 
sense  of  depth  or  distance,  and  informs,  tlxfe  mind  of  the  relation  which 
the  chair  bears  to  its  surroundings,  gives  the  idea  of  distance,  cor¬ 
relation,  and  space.  The  stereoscoj^pbes  this  for  us  by  artificial  con¬ 
trivance.  There  are  two  pictures  t^en  from  different  points  of  view,  and 
these  are  brought  to  fall  upon  eafcfseye  at  corresponding  parts,  from  any 
close  distance,  say  six  to  embtok^ies,  by  means  of  convex  prisms  whose 
bases  are  outward  and  whdfe^eonvexity  produces  a  focus  of  six  or  eight 
inches.  It  is  true  that  o^]0iVo  pictures  before  us  the  instrument  occasions 
three  to  be  formed,  but  two  of  them  are  excluded  from  view  by  interpos¬ 
ing  a  screen  which  obscures  the  unnecessary  one  from  each  eye.  If  one 
take  away  the  scre&rahree  pictures  are  seen  ;  the  outer  ones  appear  flat,  the 
middle  one  alone^ms  depth.  There  is  an  act  of  convergence  of  the  visual 
lines,  the  accommodation  is  aided  or  superseded  by  the  convex  lenses,  and 
the  concui^^^tissimilar  images  convey  to  the  mind  the  sense  of  depth. 
The  same  enebt  is  obtained  by  the  reflecting  stereoscope  of  Wheatstone. 

So  mlcli  has  been  devoted  to  explanation  of  the  stereoscope  because 
it  a  means  of  investigating  an  important  function  of  sight.  It 

setfm^  not  only  in  the  detection  of  malingering,  but  it  is  one  means  of 
g  patients  in  whom  the  capacity  for  binocular  sight  is  wanting  or 
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partial,  or  maintained  with  difficulty.  We  use  the  stereoscope  in  cases  of 
strabismus,  in  cases  of  insufficiency  of  the  muscles,  and  in  diplopia.  It 
serves  to  detect  errors  and  to  expose  both  intentional  and  unconscious 
deceptions.  In  the  above  remarks  it  is  not  intended  to  intimate  that  no 
other  factors  enter  into  the  perception  of  sense  of  depth  ;  such  are  in  reality 
perspective,  the  relative  size  of  objects,  the  rapid  glance  from  point  to  point, 
etc.,  but  they  do  not  belong  to  our  subject. 

The  limitations  of  binocular  vision  evidently  exclude  those  motions  by 
which  the  visual  lines  are  not  directed  in  proper  harmony  with  each  other. 
That  is,  one  eye  may  not  look  up  and  the  other  at  the  same  time  look  down, 
and  the  same  is  true  of  diagonal  movements — they  must  be  harmonious. 
But  in  the  horizontal,  or  nearly  horizontal  plane,  the  motions  of  adduction 
and  abduction  can  be  pushed  to  an  extent  which  shall  disharmonize  the 
visual  lines.  Thus,  we  may  turn  the  eyes  inward  so  that  the  visual  lines 
cross  by  excessive  convergence,  and  we  may  turn  them  by  abduction  so  that 
they  fall  into  divergence.  Excessive  adduction  is  possible  without  artificial 
aid  to  a  marked  degree,  excessive  abduction  is  never  great,  and  cannot 
usually  be  effected  without  the  aid  of  prisms.  Done  by  their  help,  the 
movement  is  made  to  prevent  double  sight.  Thus,  if  we  look  at  a  candle- 
flame  twenty  feet  away,  and  put  before  one  eye  a  prism  of  five  degrees 
angle,  with  its  base  inward,  there  will  for  a  moment  seem  to  be  two  candles, 
but  presently  they  move  toward  each  other  and  fuse  into  one.  The  eyeballs 
go  asunder  by  a  movement  of  abduction  to  bring  the  fovea  of  one  eye  in¬ 
ward  to  the  spot  on  which  the  prism  has  deflected  the  candle-flame.  This 
power  of  abduction  beyond  parallelism  reaches  to  a  prism  of  from  three 
degrees  to  eight  degrees  in  most  persons,  while  adduction  for  distant  ob¬ 
jects,  say  at  twenty  feet,  extends  to  twenty  degrees  or  tqifty  degrees,  and 
for  the  average  of  persons  who  have  not  cultivated  th&tfyp|)wer  it  is  about 
twenty-five  degrees.  If  an  object  come  near,  adduqtiSh?  increases  rapidly, 
being  aided  by  association  with  accommodation. 

The  acquisition  of  binocular  vision  belongsJjC’&ie  first  months  of  life. 
Young  infants  roll  their  eyes  about  in  the  mc^K^consequential  fashion,  and 
when  their  visual  vagaries  give  place  to  Mnhbular  fixation  an  important 
step  has  been  gained  in  ocular  and  cerel^a^p^elopment.  In  some  subjects 
this  function  is  never  acquired,  in  otlter^rt  may  be  lost  after  having  been 
presumably  acquired.  All  cases  of  js&nanent  strabismus  are  instances  of 
suppressed,  or  of  lost,  or  of  undeveloped  binocular  vision. 

Binocular  vision  is  priinarilw^nditioned  by  the  supremacy  in  acuteness 
of  the- fovea  centralis  above  ptfQk  parts  of  the  retina.  But  this  condition  is 
not  the  only  factor  in  th^^^^titm,  because  experience  shows  that  the  brain 
must  possess  a  certain  >*pppe ten cy,  which  sometimes  seems  to  be  the 
quality  deficient.  f 

For  all  objects  o^smich  we  do  not  fix  the  foveae,  and  which  consequently 
are  not  in  the  hor^gater,  we  have  diplopia.  If,  for  instance,  in  one  hand  a  pin 
is  held  at  sixtee^nches,  and  in  the  other  another  is  held  at  eight  inches, 
and  upon  the^me  line,  when  we  look  at  the  distant  pin  the  nearer  is  seen 
double,  versa.  We  are  not  disturbed  by  double  vision  of  objects  on 

which  \mSje  not  fixing  attention  ;  the  mind  ignores  the  impression  of  the 
thingstwifti  which  it  does  not  concern  itself.  This  is  common  experience 
in^jte^^ng,  in  using  the  microscope,  when  the  unused  eye  may  be  wide 
wehrand  nothing  be  known  of  what  it  sees.  Diplopia  follows  certain  laws. 

instance,  if  the  left  eye  fix  on  an  object,  and  the  axis  of  the  right  cross 
Jhat  of  the  other  at  a  point  inside  the  object — in  other  words,  if  there  be 
excessive  convergence,  the  image  which  in  the  left  falls  in  the  fovea,  and 
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whose  position  in  space  is  projected  along  the  visual  line,  this  image  will  in 
the  right  eye  fall  to  the  inner  side  of  its  fovea.  Now,  the  position  of  the 
object  in  space  is  decided  by  what  the  left  eye  sees,  and  the  right  eye  has 
an  image  which,  if  it  were  directed  aright,  would  belong  to  an  object 
situated  to  the  outer  side  of  its  visual  line,  viz.,  on  its  right-hand  side.  This 
image  is  recognized,  and  is  mentally  located  as  if  it  were  on  the  right  side 
of  the  object  seen  by  the  left  eye.  In  other  words,  if  there  be  excessive  con¬ 
vergence  of  the  visual  lines,  there  will  be  diplopia  with  correspondent  or 
homonymous  images  (see  Fig.  43).  If,  now,  while  the  left  eye  fixes  an  object, 


the  visual  line  of  the  right  diverge,  the  ima|je  wm  in  the  latter  fall  to  the  outer 
side  of  its  fovea,  and  will  be  projected  rfEMtally  as  coming  from  an  object 
on  the  left  side  of  the  visual  axis.  Hence;  for  divergence  of  the  visual  axis 
we  have  crossed  or  heteronymous  AMJble  images  (see  Fig.  44).  If  the  left 
eye  fix  an  object,  and  the  right  odzjte  directed  downward,  the  image  in  the 
right  will  fall  below  its  fovea,  and  m  mentally  projected  above  the  image 
seen  by  the  other  eye.  If  tkrsScft  eye  fix  and  the  right  eye  be  turned  up¬ 
ward,  the  image  will  fal]|abgve  its  fovea,  and  the  projection  of  the  image  will 
be  downward  below  theNuefe  place  of  the  object.  A  candle-flame  is  usually 
the  object  chosen,  andl^  red  glass  is  put  before  the  fixing  eye  so  as  readily 
to  distinguish  thevpresence  and  place  of  double  images.  If  the  visual  lines 
form  a  wide  a^gfe^ffh  each  other,  in  the  deviating  eye  the  image  will  fall  at 
a  great  dista$toM*om  the  fovea,  and  the  result  will  be  that  the  image  is  less 
distinctly  p^^mved  because  it  impinges  on  a  less  sensitive  part  of  the  retina, 
and  it  wfiSalso  be  projected  to  a  greater  distance  from  the  true  place  of  the 
object*f*Y^r  these  two  reasons,  the  patient  is  then  less  likely  to  be  aware  of 
doiJMe  images.  It  also  happens  that  persons  may  fix  with  either  eye  and 
isnCS  the  image  of  the  other.  It  is  also  true  that  in  many  persons,  and 
jjjyllome  it  is  asserted  that  in  all  persons,  one  eye  prevails  over  the  other, 
[rfst  as  one  hand  is  more  depended  on  than  the  other. 
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Diseases  of  the  Muscles. 


We  have  weakness  or  paresis,  paralysis,  and  spasm.  One  muscle,  or 
several,  or  all  may  be  affected. 

1.  Paresis. — Weakness  or  insufficiency  of  muscles  will  not  ordinarily  ex¬ 
hibit  any  discernible  deviation  of  the  visual  axes,  that  is  to  say,  strabismus 
or  squint ;  but,  because  by  using  certain  devices,  or  under  certain  condi¬ 
tions  the  eyes  will  fix  discordantly,  their  condition  was  called  by  von 
Graefe  dynamic  (potential)  squint.  A  better  term  would  perhaps  be  latent 
squint  (Alfred  Graefe),  as  distinguished  from  the  manifest  form.  In  most 
instances  there  is  no  double  vision ;  or,  if  there  be,  the  person  is  unaware  of  it. 


Fig.  44. 


The  most  common  forms  of  muscular  in$ufl|Jb2hicy  concern  the  recti  interni, 
or  the  recti  externi.  Much  less  freq&fenFis  insufficiency  of  the  muscles 
which  turn  the  eyes  up  or  down,  of  these  the  superior  oblique  is 

most  often  singled  out.  The  mo^t frequent  cause  of  these  troubles  is 
errors  of  refraction,  and  in  a  go^ewA  way  weakness  of  adduction  goes  with 
myopia,  and  weakness  of  abdupfteo)  goes  with  hyperopia.  Many  exceptions, 
however,  are  noted.  But  bmgr  frequently  operative  causes  are  overtasking 
the  eyes,  depreciation^o^^eneral  health  by  chronic  or  by  acute  disease, 
pressure  on  nerve-twigsby  inflammation  or  thickening  of  their  sheath,  by 
growths,  by  injuries-orby  congenital  disorders  ;  heredity  is  not  infrequent. 

If  one  or  more;>m&scles  be  of  reduced  power,  it  does  not  show  symptoms 
of  debility  until©  capacity  has  been  exhausted  ;  hence,  such  a  condition 
may  be  pre^nOkid  not  be  discovered  until  the  period  of  exhaustion  arrives. 
Hence,  to&vWhen  the  state  of  enfeeblement  has  been  discovered,  its  full 
measure^' mil  often  not  at  first  be  appreciated  ;  give  due  opportunity  for 
disclo^itib,  and  what  at  first  seemed  to  be  a  moderate  degree  may  at  length 
d^cMre'  itself  in  much  larger  proportions.  Moreover,  the  weakness  of  a 
nqraHple  is  specially,  although  not  exclusively  exhibited  in  those  movements 
^pch  are  peculiar  to  its  function.  For  movements  in  which  it  takes  no 
Important  part  its  deficiency  may  have  no  appreciable  influence. 
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The  most  important  subjective  symptom  of  muscular  insufficiency  is  pain 
occurring  after  a  shorter  or  longer  period  of  use.  Seldom  is  there  blur  of 
sight,  while  swimming  of  letters  or  work,  which  is  caused  by  a  tendency 
to  and  resistance  of  diplopia,  resembles  the  blur  of  refractive  error,  and 
is  sometimes  thus  spoken  of.  The  pain  is  generally  in  the  eyeballs  and 
inclines  the  patient  to  press  on  them  for  relief ;  but  a  most  important  fact 
is  that  pain  is  often  temporal,  frontal,  or  at  the  vertex.  In  truth,  not  a  small 
percentage  of  obstinate  headaches  originate  in  disorders  of  ocular  muscles. 
Sometimes  dizziness  occurs  and  nausea.  It  has  been  asserted  that  chorea 
is  caused  by  this  condition,  but  my  observation  has  been  that  the  order  is 
otherwise,  and  that  it  is  chorea  which  gives  rise  to  debility  and  irregular 
action  of  ocular  muscles  as  one  of  its  manifestations.  Ejiilepsy  has  been 
asserted  to  depend  on  this  cause.  I  cannot  deny  that  in  a  few  cases  such  a 
relation  may  have  been  established  as  an  exciting  cause  or  occasion,  but 
there  has  been  behind  it  a  deeper  lesion  of  the  general  nervous  system. 
This  statement  is  quite  consistent  with  the  disappearance  of  epileptic  fits 
in  case  the  muscular  eye  trouble  is  cured.  That  chorea  can  be  cured  by 
relieving  the  ocular  trouble  has  not  been  verified  in  my  experience,  al¬ 
though  I  have  carefully  noted  several  cases. 

The  objective  symptoms  of  muscular  debility  are  as  follows  :  while 
both  eyes  within  certain  limits  seem  to  move  in  harmony,  for  certain  ex¬ 
treme  positions  to  the  right  or  left,  or  up  or  down,  they  become  tremulous 
or  one  will  deviate  ;  so,  too,  in  the  median  line  and  at  moderate  distances 
there  may  seem  to  be  no  fault,  but  if  an  object  be  brought  very  close  to 
the  nose  a  deviation  may  occur.  If  no  evidence  is  thus  obtained,  repeat  the 
same  experiments,  bidding  the  patient  regard  the  finger  as  it  is  carried  to 
various  extreme  positions,  and  while  he  fixes  upon  it,  put  a  card  before  one 
eye  and  note  whether,  when  the  necessity  for  binocular  sight  is  thus  abol¬ 
ished,  the  covered  eye  may  not  allow  itself  to  deviate/i&m  its  correct 
position.  Especially  useful  is  this  test  when  searclii^%M’  weakness  of 
adcluctive  muscles,  the  finger  being  brought  withi  :ew  inches  of  the 
nose  and  each  eye  alternately  covered  by  the  card^QSraefe  suggested  the 
use  of  prisms  to  cause  vertical  diplopia  with  sei|m&ion  of  images,  so  wide 
that  their  fusion  should  be  impossible.  iOQjows  that  in  many  cases, 
perhaps  the  majority,  the  eyes,  no  longeyw^erating,  take  the  position 
most  natural  to  each,  and  thus  disclosa  ii^ufficlency  either  of  adduction  or 
of  abduction.  His  method  was  to  put*bxefore  one  eye,  say  the  left,  a  prism 
of  10°  with  its  base  vertically  upwardjQ^icl  present  as  an  object  a  dot  with 
a  fine  line  drawn  vertically  thrcg&h  it.  The  effect  is  to  make  the  pa¬ 
tient  who  views  this  at  14",  whatever  may  be  his  usual  reading 

distance,  see  two  dots.  IL dpronSb  the  vertical  diplopia,  both  eyes  main¬ 
tain  the  same  angle  of  fixaMsJ^there  will  appear  two  dots  and  a  single, 
but  elongated  line.  But  0ne  eye  deviate,  there  will  appear  two  separate 
dots  and  two  separate  %jn$s,  both  of  the  same  size.  In  the  latter  case,  if 
the  dot  seen  by  the  ijmMeye  be  not  only  higher,  but  to  the  left  of  the 
other,  the  image s^Sg  crossed,  indicate  insufficiency  of  adduction,  i.e.,  of 
the  recti  internL^JJ  nowever,  the  image  seen  by  the  right  eye,  being  above, 
is  also  to  th^^gfft  of  the  other,  the  images  are  homonymous,  and  indicate 
weakness  ^^pduction  or  of  the  recti  externi.  In  this  test  the  presence 
of  the  lim*  tknds  to  instigate  efforts  at  fusion,  and  I  therefore  use  the  dot 
a^o?i(^aMlprefer  a  white  dot  on  blackened  cardboard,  which  has  a  slight 
no^nVrt  in  the  upper  and  lower  edge,  vertical  with  the  dot,  to  mark  the 
'^ndicular,  but  which  can  be  no  temptation  to  efforts  of  fusion.  In 
test,  and  in  various  other  tests  which  are  made  respecting  the  func- 
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tions  of  sight  at  short  range,  I  employ  a  simple  arrangement  which  saves 
time  and  trouble,  and  is  more  convenient  than  the  spectacle-frame  of  the 
trial-case,  which  would  otherwise  be  employed.  The  idea  is  taken  from 
a  stereoscope.  There  are  three  cells  before  each  eye,  into  which  glasses 
may  be  dropped,  and  the  central  stem,  which  is  20"  long,  is  graduated 
in  inches,  beginning  at  the  patient’s  forehead.  This  does  not  supersede 
the  trial-frame,  when  glasses  are  being  chosen  for  reading,  because  it 
places  the  glass  farther  from  the  eye  than  a  spectacle-frame  would. 
Squared  prisms  are  better  than  circular  ones,  because  their  position  can  be 
told  at  a  glance.  While  great  advantage  is  gained  by  Graefe’s  test,  it  is 
not  true  that  the  latent  insufficiency  is  always  thus  brought  to  view.  The 
accommodation  is  undisturbed,  and  if  there  be  spasm,  the  full  measure  of 
error  of  the  motor  muscles  will  not  appear.  In  cases  of  myopia  this  criti¬ 
cism  scarcely  applies,  but  it  does  hold  for  some  cases  of  emmetropia,  and 
still  more  for  hypermetropia.  This  test  naturally  applies  only  to  errors  of 
adduction  and  of  abduction.  We  find  cases  in  which  the  weakness  obtains 
only  in  the  vicinity  of  the  eye,  and  not  for  distances  remote.  Especially 
is  this  the  case  with  myopia  and  emmetropia,  and  the  error  will  be  chiefly  of 
adduction.  But  it  may  concern  remote  as  well  as  near  vision.  It  would 
seem  that  for  deficient  abduction  the  error  should  be  most  emphatic  at  a 
distance  ;  but  this  is  not  true  in  the  sense  which  would  be  expected, 
provided,  as  is  often  the  fact,  there  be  hypermetropia.  The  degree  of  H 
need  not  be  large,  yet  with  marked  debility  of  abduction  the  accommoda¬ 
tion  and  the  instinct  for  single  vision  may  so  stimulate  the  externi  that  a 
very  small  or  no  defect  may  appear  at  twenty  feet,  while  at  14"  a  decided 
homonymous  diplopia  may  be  elicited. 

But,  in  testing  for  muscular  errors,  it  is  important  io  eliminate  the 
accommodation  as  we  do  in  testing  refraction.  It  is  l^s&to  moderately 
darken  the  room  and  place  a  lighted  candle  at  twentvM^  *  As  he  fixes  on 
this,  put  a  red  glass  over  one  eye — say  the  patient’s  the  flame  may  re¬ 

main  single  and  its  color  be  a  mixture  of  red  an^K^How.  Then  put  over 
the  other  eye  a  prism  of  5°,  with  base  vertically  upward.  Two  flames 
will  be  seen ;  if  the  red,  which  belongs  to  JM^right  eye,  stand  directly 
above  the  white,  there  may  be  e quilibriumrVfcjt  if  it  go  to  the  left,  we  have 
insufficiency  of  adduction ;  if  it  go  to  t\eli|ht,  we  have  insufficiency  of 
abduction.  But  if  the  lights  stand  vo&ically,  examine  further  ;  move  the 
candle  several  feet  to  the  right  or  toflftsleft ;  or,  what  comes  to  the  same 
result,  bid  the  patient  turn  his  head  far  to  the  right  and  then  to  the  left, 
still  fixing  on  the  flame ;  in  tlies&jCateral  positions  want  of  perpendicularity 
may  be  detected,  and  thus  tte  faulty  muscle  be  found  out.  This  applies 
especially  to  the  discoverf^|;  elror  of  the  externi.  The  next  step  is  to  mea¬ 
sure  the  capacity  of  thojimacles  at  twenty  feet.  First,  the  abductive  power  : 
hold  before  one  eyeQijmsm  of  5°  axis  horizontal  and  base  inward.  At 
first  two  flames  wiffib^een,  which  quickly  merge  into  one.  If  they  do  not, 
weak  externi  ma^) strongly  suspected  ;  but  persons  with  less  abductive 
power  often  coi^ppfcin  of  no  trouble.  If  the  abductive  power  go  above  8°, 
it  will  be  unusual,  and  generally  indicates  error  of  adduction.  Next  put 
"^base  outward  before  one  eye  ;  begin  with  5°,  then  5°  be- 
r  ;  then  substitute  10°  for  one  5°,  go  on  adding  to  the  total 
patient  is  no  longer  able  to  fuse  the  images.  He  will  require 
deliberation  to  learn  the  manoeuvre,  and  will  do  better  at  the 
sitting  than  at  the  first.  Many  are  much  fatigued  by  the  process, 
some  complain  of  pain. 

In  connection  with  these  tests,  proper  regard  must  be  had  to  the  state 
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of  refraction,  and  when  an  error  is  present,  the  correcting-glasses  must  in¬ 
variably  be  used  for  myopic  cases  ;  and  for  hyperopic,  the  test  is  to  be  taken 
both  with  and  without  them.  The  same  remark  applies  to  cases  of  astig¬ 
matism. 

By  the  methods  indicated,  applied  with  care,  and  with  sufficient  repe¬ 
tition  to  enable  the  patient  to  understand  what  is  wanted,  and  to  put  forth 
his  best  efforts,  no  great  trouble  will  be  needed  to  get  the  true  state  of 
adduction  and  abduction. 

It  will  happen  that  a  small  number  of  cases  exhibit  symptoms  of  mus¬ 
cular  asthenopia,  which  do  not  betray  any  notable  fault  of  the  externi  or  of 
the  interni,  nor,  if  there  be  error  of  refraction,  does  its  correction  remove 
the  symptoms.  In  such  cases  search  must  be  made  for  error  in  the  action 
of  the  muscles  which  move  the  globe  up  and  down.  To  find  this  needs 
rigorous  inquiry.  Darken  the  room  and  light  the  candle  at  twenty  feet, 
apply  whatever  refractive  correction  is  needed,  then  use  a  prism  whose 
base  is  inward,  which  shall  cause  unconquerable  double  images — it  may  be 
of  ten  degrees — and  be  very  careful  that  its  axis  is  perfectly  horizontal  (for 
this  test  the  advantage  of  a  squared  prism  is  evident).  If  now  the  two 
images  are  not  on  a  horizontal  line,  inquire  which  is  the  higher.  The 
images  are  crossed  images,  because  the  visual  lines  are  by  the  abductive 
prism  made  divergent,  and  if  the  left-hand  image  is  above  the  place  of  the 
real  light,  the  fault  lies  with  the  right  eye,  and  vice  versa.  A  few  trials  of 
this  kind,  with  variation  from  one  eye  to  the  other,  will  soon  show  whether 
there  be  a  vertical  error.  If  it  seem  probable,  try  what  power  the  patient 
possesses  of  overcoming  prism  with  vertical  axis.  Begin  with  one  degree, 
and  go  up  until  his  limit  is  reached.  I  have  found  persons  who  could 
overcome  prisms  with  vertical  axis  of  from  3°  to  8°.  All  such  cases 
are  abnormal,  and  in  this  fact  will  almost  certainly  be  ^Suaid  the  cause 
of  the  uncorrected  asthenopic  trouble.  For  persons  '®0Vdo  not  habitu¬ 
ally  and  invariably  practise  binocular  vision,  as  in^sdmfe  myopes  and  in 
cases  of  great  anisometropia,  etc.,  this  fault  of  ver^c^J  displacement  of  one 
visual  axis  is  exceedingly  common,  and  does  no  tsion  asthenopic  symp¬ 
toms.  For  them  it  is  often  difficult  to  recognize  double  images,  and  if. 
they  do  catch  them  it  may  be  only  for  ail  instant,  even  when  by  prisms 
they  are  brought  into  close  contigiutyx^t  will,  perhaps,  be  noted  in 
making  this  test  that  one  candle  stagq^not  only  higher  than  the  other, 
but  that  it  also  stands  obliquely.  indicates  fault  with  one  of  the 

oblique,  and  will  be  again  referred^. 

A  full  investigation  of  possiltffe?  muscular  errors  as  well  as  of  the  func¬ 
tional  muscular  capacity  of  Jp(|BYbpes,  it  is  seen,  requires  not  a  little  time 
and  patience,  and  some  ver^s^jrfy.  In  all  that  has  thus  far  been  described, 
it  is  also  observed  that-il^^tests  are  not  of  any  absolute  value,  but  are 
simply  relative.  Tha&sjwe  cannot  ascertain  how  much  actual  force  each 
muscle  is  able  to  ex^,  Tbut  we  merely  learn  what  amount  of  resistance  of 
its  antagonists  a  <^f3n  group  is  able  to  overcome.  Of  course  we  infer 
properly  that  ifjQ^atient  have  a  high  degree  both  of  abduction  and  adduc¬ 
tion,  the  iidpp  are  essentially  strong  ;  but  we  have  no  measure  of  their 
strength, versa,  if  only  feeble  prisms  held  in  any  direction  can  be 
overcome,  wk  infer  feeble  muscles.  We  have  symptoms  of  muscular  as- 
thenqmA  most  often  in  cases  where  muscular  groups  are  not  properly 
baia^©d\>r  proportioned.  We  may  also  have  it  when  there  is  debility 
o^fehe  whole  muscular  apparatus,  without  special  disproportion  among  the 
(Opposing  groups.  It  is  not,  however,  an  invariable  rule  that  general  weak¬ 
ness  of  the  eye-muscles  of  necessity  causes  asthenopia.  A  large  margin 
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must  be  allowed  for  what  may  be  called  nervous  excitability  or  activity. 
Those  of  quick  and  eager  and  vivid  perceptions,  whose  mental  processes 
are  always  lively  and  ready,  are  the  persons  most  liable  to  complain, 
and  they  generally  have  corresponding  rapidity  in  all  bodily  movements, 
unless  they  are  the  victims  of  disease.  The  more  quiet  or  torpid  or  de¬ 
liberate  persons,  are  less  often  sufferers  from  muscular  asthenopia.  Of 
course  these  comparisons  have  no  necessary  import  as  to  the  mental  calibre 
of  the  patients. 

It  now  is  in  order  to  show  how  frequent  may  be  this  disturbance  of 
muscular  function,  otherwise  this  long  discussion  would  be  unseemly.  It 
is  probably  more  common  among  the  people  of  this  country  than  among 
those  of  other  countries.  It  belongs,  moreover,  to  the  more  intelligent 
classes,  especially  to  skilled  artisans  and  persons  who  deal  with  books  and 
artistic  labor.  It  follows  in  -the  train  of  chronic  diseases,  or  of  that  chronic 
low  health  which  barely  suffices  to  carry  the  person  through  the  day’s  task, 
and  leaves  no  joyous  reserve  for  either  recreation  or  further  work.  Dys¬ 
peptics,  the  fagged  out,  the  votaries  of  exhausting  pleasures,  the  men  who 
sacrifice  body  and  mind  and  family  to  business,  sufferers  from  chronic  uter¬ 
ine  disease,  the  epileptiform  and  choraic,  those  who  have  come  through 
seasons  of  exhaustion  and  night- watching,  in  exposure,  in  grief  and  bereave¬ 
ment  and  disappointment,  such  as  are  confined  to  labor  in  close  rooms  and 
for  long  hours,  or  who  get  an  insufficient  diet.  Such  are  the  persons,  and 
others  like  them,  who  have  muscular  asthenopia.  Besides  the  above 
causes,  refractive  errors  occasion  a  very  large  proportion  of  cases,  as  has 
been  already  remarked,  and  such  errors  may  be  large ;  or,  if  the  persons 
belong  to  the  classes  just  pictured,  the  errors  may  be  both  small  and  mis¬ 
chievous.  It  also  happens  that  there  may  be  congenital  weakness  of  one 
or  more  muscles,  or  of  all. 

Among  1,500  cases  of  refractive,  accommodative,  mfi^ilar,  and  asthe- 
nopic  troubles,  I  find  280  in  which  muscular  abnormi|@^§,re  recorded.  It 
would  go  beyond  the  limits  of  this  work  to  analy^  Mem  minutely,  but 
the  following  items  may  be  stated  :  The  most  ^mon  error  is  insuffici¬ 
ency  of  the  recti  interni.  This  is  most  often  as^eiated  with  myopia,  but 
with  nearly  equal  frequency  is  found  in  erpm4t|opia,  and  sometimes,  too, 
with  hyperopia.  Insufficiency  of  the  externa  Mone  occurs  in  about  eight 
per  cent,  of  the  cases.  Vertical  diplopl^  which  may  be  accompanied  by 
disorder  of  other  muscles,  is  recorded  iii  12  cases  (four  per  cent.)  ;  in¬ 
sufficiency  of  both  interni  and  extern  is  found,  and  there  are  many  cases 
in  which  all  the  muscles  are  at  faults  The  eyes  may  be  emmetropic  and  in¬ 
sufficiency  belong  to  a  singly  mu^p,  or  to  all  of  them. 

There  may  be  accomm&m|ive  connected  with  the  muscular  disorders. 
For  instance  :  spasm  isL,  ^common,  while  a  few  cases,  usually  among 
the  middle-aged,  exhibi^ a  Remarkable  failure  of  accommodation.  But  over¬ 
taxation  of  the  eyes  is  an  important  factor,  and  is  brought  about  by  ex¬ 
cessive  eye-work  of  anyTdnd,  or  by  dim  light ;  by  reading  on  railway  trains 
and  in  carriages:<@rreading  when  lying  down,  which  convalescents  and 
chronic  invalids  Mten  find  out  too  late ;  by  attempting  difficult  work, 
such  as  eiA&k^Hery,  sewing  on  black,  fine  painting,  as  decoration  on 
china,  etc.;  Beh ding  over  the  work  and  bringing  it  too  near  the  eyes  ;  by 
the  stukLy  of  languages  whose  text  is  intricate,  such  as  Greek,  German, 
1^/eTO.  But,  apart  from  the  local  ocular  disorders,  as  of  refraction  or 
modation,  or  undue  demands 'on  the  muscles,  we  have  to  take  into  ac- 


remote  causes,  -jvhich  are  such  as  concern  the  general  health  or  some 
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by  too  rapid  growth,  by  malaria,  by  any  debilitating  causes,  by  shock,  etc., 
are  to  be  duly  considered,  as  above  stated.  Still  further,  all  forms  of 
uterine  disease,  hemorrhage,  fevers,  chronic  anaemia,  instigate  muscular 
asthenopia. 

In  cases  of  apparent  congestion  at  the  base  of  the  brain,  often  there  is 
tenderness  over  the  middle  and  upper  cervical  vertebrae.  Nasal  catarrh  is 
sometimes  a  complication,  while  chronic  conjunctivitis  of  the  lids,  or  bleph¬ 
aritis,  is  very  frequent.  Sometimes  there  is  extreme  photophobia ;  some¬ 
times  any  effort  of  fixation  is  intolerable  ;  riding  in  a  carriage,  or  a  railway, 
unless  with  gaze  averted  from  passing  objects,  often  causes  great  pain,  and 
to  look  at  a  crowd  or  at  objects  in  motion  is  equally  unpleasant.  Persons 
addicted  to  masturbation,  or  with  disorders  of  the  genito-urinary  appara¬ 
tus,  are  liable  to  have  muscular  asthenopia.  All  forms  of  so-called  neuras¬ 
thenia  are  prone  to  this  complication. 

Treatment. — This  is  constitutional  and  rational,  or  local  and  optical,  or 
both  combined.  Often  it  is  a  nice  point  to  be  settled  which  is  to  pre¬ 
dominate.  It  is  of  course  never  wrong  to  promote  the  general  vigor  and 
remove  any  organic  or  functional  lesions  which  are  acting  as  predisposing 
causes,  and  may  be  also  the  only  effective  causes.  I  need  not  emphasize  this 
side  of  treatment,  because  it  appeals  to  the  good  sense  of  every  physician, 
and  I  heartily  concur  in  its  value  and  importance.  In  due  order  come  all 
measures  to  stimulate  the  general  welfare,  bodily  and  mental,  viz.,  exercise 
in  the  open  air  according  to  the  capacity  and  situation  of  the  person,  suffi¬ 
cient  sleep,  proper  diet,  friction  of  the  skin,  or  the  Turkish  bath,  regulated 
massage,  horseback  riding,  gymnastics  under  discreet  supervision,  etc.  In 
many  cases  we  must  give  general  tonics,  and  especially  sk-ychnia,  phos¬ 
phorus,  the  bitters,  iron,  quinine,  etc.,  and  remedies  to  co>f©^t  or  improve 
digestion,  etc. 

Next,  the  special  conditions  of  the  eye  are  to  baj@en  in  hand.  We 
search  out  and  correct  all  errors  of  refraction,  am\ao  it  in  obstinate  or 
severe  cases  most  minutely,  and  of  course  with  ihevfoelp  of  the  full  effect  of 
atropine.  We  also  include  herewith  troubles  cm^commodation.  In  case 
there  be  no  refractive  or  accommodative  epaqjQtnd  the  muscular  fault  is 
not  large,  we  may  cure  the  case  by  systjma|i<rexercise  of  the  eyes.  The 
merit  of  this  suggestion  belongs  to  Dr.  E: Dyer,  of  Pittsburg,  Pa.  (see 

2£\r865).  The  patient  is  instructed 
"  teen  minutes  once  or  twice  daily, 
^ht.  Sometimes  a  weak  convex  glass, 
eye,  with  base  inward,  or  perhaps  a 
i.e.y  +48  or  +36,  is  given.  Each  day 
the  period  of  reading  is  ineSSe^ed  by  one  minute  or  by  two  minutes,  and 
the  most  scrupulous  €xa|*Mess  is  insisted  on.  When  thirty  minutes  or 
sixty  minutes  are  attaint,  the  period  is  not  increased  for  several  days  ; 
then  the  additionsp&p  resumed  until  a  sitting  of  two  hours  is  accom¬ 
plished.  Such  fittings  may  be  held  once  daily  or  twice  a  day,  accord¬ 
ing  to  circunprairces.  This  method  of  systematic  training  has  a  most 
excellent  m^Kas  well  as  physical  effect,  and  has  served  admirably.  It 
gives  how^>  discouraged  patients  and  actually  develops  their  reading- 
power.  t  Iirplace  of  reading,  other  work  may  be  substituted,  but  the  great 
ma^t^^to  regulate  and  systematize  the  eye-work.  Combined  with  this 
g,  the  galvanic  battery,  either  the  constant  or  uninterrupted  cur- 
i  for  a  few  minutes,  with  one  pole  to  the  closed  eyes  and  one  pole  on  the 
otple,  has  some  value.  Stimulating  liniments  to  the  forehead  and  temples 
S  aconite,  or  of  chloral  and  camphor,  etc.,  are  useful  when  there  is  neuralgia. 


“Trans.  Am.  Oph.  Soc.,”  vol.  i.,  p. 
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prism  with  a  weak  conveaAra 
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The  douche  or  spray  of  cold  water,  or  mild  lotions  to  the  eyes,  viz.,  borax 
and  camphor-water,  are  all  helpful.  In  some  cases  where  only  slight  re¬ 
fractive  errors  are  found,  it  is  best  to  prescribe  the  wearing  of  glasses, 
especially  if  convex  or  cylindric,  all  the  time.  The  behavior  of  the  mus¬ 
cles,  both  with  and  without  the  glasses,  will  help  to  decide  this  point. 

Another  mode  of  invigorating  the  eye-muscles,  and  which  is  especially 
suited  to  the  cases  where  all  the  muscles  are  feeble,  is  by  using  prisms  as 
means  of  gymnastic  training.  Dyer’s  method  deals  with  muscular  action 
and  accommodation  together ;  by  gymnastic  prisms  the  extrinsic  muscles 
alone  are  acted  upon.  The  patient  is  provided  with  prisms  of  2J°,  5°,  two 
of  10°,  and  one  of  15°,  with  squared  outlines.  He  takes  a  candle-flame  or 
door-knob  at  twenty  feet  for  his  object,  and  performs  the  effort  of  adduc¬ 
tion  and  abduction  by  means  of  these  prisms.  He  begins,  say  with  ad¬ 
duction,  and  at  first  holds  the  prism  of  5°  with  base  out,  in  front  of  one 
eye,  then  substitutes  the  10°,  then  before  the  other  eye  places  5°,  making 
a  total  of  15°  ;  then,  if  practicable,  substitutes  the  other  prism  of  10°  for 
the  5°,  and  so  climbs  up  the  ladder  of  adductive  prisms  by  such  steps  as 
he  can  make.  If  the  interval  of  5°  becomes  too  great,  he  may  take  that  of 
2  J°.  On  the  other  hand,  he  will  in  a  similar  way  train  the  abductive  mus¬ 
cles  by  putting  before  one  eye  with  its  base  inward  the  prism  of  2£°,  then 
that  of  5°,  then  one  before  each  eye,  and  finally,  may  possibly  reach  the  10°. 
To  reach  an  adductive  power  of  42^-°  and  an  abductive  power  of  10°  will 
require  sometimes  several  weeks,  and  when  attained  should  be  practised 
once  or  twice  daily.  The  daily  session  need  not  occupy  more  than  ten 
minutes,  and  need  not  be  more  frequent  than  twice.  A  decided  gain  in 
comfort  and  available  use  of  the  eyes  is  obtained  by  this  proceeding,  and 
it  is  applicable  to  most  forms  of  muscular  debility. 

We  come  now  to  refractive  cases  with  notable  errors  :  1st.  myopia  with 
insufficiency  of  the  interni  may  be  relieved  by  wearing  the  Jkfii  optical  cor¬ 
rection  continually  ;  or  2d,  by  using  for  near  work  a  glassHmdft  pushes  out 
the  near  point  to  8",  to  12",  or  to  14",  and  which  mavl^fff  about  half  the 
power  of  the  full  correction  ;  or,  3d,  with  the  glass  jtf^Snentioned  a  prism 
may  be  combined,  or  the  glasses  may  perhaps  be  give^n  adequate  prismatic 
quality  by  having  them  set  in  the  frame  with  thei^^entres  outside  the  vis¬ 
ual  axis.  This  brings  the  inner  thick  edge^^jle  glass  into  use,  whereby 
it  will  have  a  low  prismatic  effect.  With  hy^grOpia  similar  methods  of  pro¬ 
ceeding  may  be  adopted,  but  with  such  adjustments  as  the  kind  of  muscu¬ 
lar  error  calls  for,  these  being  variousQiWith  emmetropia  one  finds  less 
certainty  in  the  helpfulness  of  prisng^  in  aiding  the  performance  of  near 
work.  They  sometimes  are  utterl^molerable,  even  with  decided  muscu¬ 
lar  error,  if  their  angle  be  n^ogsCthan  2°,  they  cause  objects  to  have  an 
■unnatural  convexity  or  conctbray;  according  as  the  bases  are  inward  or 
outward,  and  I  resort  to  ifr^mjjonly  by  way  of  trial. 

In  deciding  how  strong  $Ke  prisms  are  to  be,  we  first  decide  the  proper 
working  distance,  ant^hecorrecting-glass,  which  for  this  point  is  required, 
and  with  it  ascertain^®!  muscular  error.  To  give  prisms  equal  to  one- 
half  the  amount  ojfe^or  is  usually  sufficient.  If  the  insufficiency  we  are 
to  correct  amm^ffiMo  10°,  we  may  order  the  prisms  each  3°,  one  before 
each  eye.  l^&Jhily  when  error  is  decidedly  more  on  one  eye  than  on  the 
other  that  tha^risms  are  made  unequal. 

Entrust  sometimes  order  prisms  for  permanent  wear,  either  with 
or  wfflis^l  £f  refractive  correction,  and  this  is  indicated  when  a  muscular 
enw\as  been  detected  in  testing  for  the  distance  of  twenty  feet.  Here 
*,w  rrection  of  weakness  of  the  externi,  or  of  vertical  diplopia,  is  of  the 
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utmost  importance,  and  the  full  correction  must  be  prescribed.  So,  too, 
insufficiency  of  adduction  may  need  relief,  but  is  less  urgent.  Necessarily 
the  glasses  needed  for  this  purpose  are  to  be  constantly  worn,  and  it  may  be 
that  different  ones  must  be  given  for  near  work.  It  is  also  required  to  in¬ 
clude  correction  of  astigmatic  errors  in  the  formula,  and  sometimes  a  com¬ 
plex  order  results,  which  can  be  executed  only  by  a  highly  skilled  optician. 
It  is  sometimes  extraordinarily  gratifying  to  see  what  relief  is  obtained  by 
suitably  chosen  glasses  of  this  quality.  I  could  adduce  many  notable  and 
happy  instances,  did  space  permit,  and  my  experience  has  taught  me  to 
place  much  confidence  in  carefully  chosen  prismatic  and  refractive  combina¬ 
tions.  But,  on  the  other  hand,  all  cases  will  not  be  relieved  by  prisms. 
For  instance,  we  may  have  insufficiency  of  the  externi  for  distance,  and  of 
the  interni  for  the  near.  Such  a  maladroit  mixture  is  unfortunate,  and 
really  means  general  muscular  weakness,  for  which  only  the  invigorant 
plan  is  proper.  The  true  purpose  of  prisms,  for  constant  wear  or  for  work¬ 
ing,  is  found  in  those  cases  in  which  the  difficulty  lies  in  want  of  balance 
between  opposing  groups,  by  which  one  set  predominates  too  much  over 
another  ;  not  in  those  cases  where  the  muscular  power  as  a  whole  is  below 
standard.  Weakness  of  all  the  muscles  is  seen  in  that  tremor  or  jerkiness 
which  the  eyeballs  show  when  fixed  in  some  extreme  position,  either  to 
the  outer  side  or  very  near,  or  in  a  sudden  jump  which  the  globe  makes 
on  reaching  a  certain  point,  as  the  eyes  follow  the  finger  slowly  carried 
from  one  side  to  the  other.  The  jump  comes  when  another  combination 
of  muscles  is  required  by  the  change  of  fixation,  and  means  that  all  do  not 
conspire  to  an  equable  and  smooth  action. 

Lastly,  we  were  taught  by  Graefe  that  tenotomy  can  be  successfully 
applied  to  cases  of  muscular  insufficiency.  The  operation  can  be  so  care¬ 
fully  done  as  that  its  effect  shall  not  exceed  a  prism  of  5°;  but  it  is  safe 
not  to  venture  on  a  smaller  allowance  than  one  of  8°,  a^d  th|s  demands 
great  precision  and  caution.  Schweigger  is,  and  Graetewas,  disinclined 
to  operate  for  less  than  15°  of  error.  The  most  satisfactory  cases  are 
those  of  myopia  with  weak  interni.  To  take  8°,  oriw  much  as  needful, 
from  the  abduction,  confers  great  benefit  on  th^tijduction.  It  is  quite 
suitable  to  leave  the  patient  no  abductive  power  for  twenty  feet,  where  his 
M  is  corrected,  because  he  has  no  need  of  at  and  will  almost  never  suffer 
from  its  lack.  In  operating  in  cases  of  KolhBT,  more  care  must  be  taken 
about  weakening  the  abduction  for  distance,  because  such  patients  more 
readily  develop  diplopia  than  do  myopes^  An  excess  of  3°  or  5°  may  not 
be  serious,  because  it  can  be  corrected  by  prisms ;  but  it  is  extremely  un¬ 
desirable,  especially  with  E,  to  brihgvabout  this  condition.  As  a  rule,  but 
one  eye  will  be  operated  on^gid  that  the  one  in  which  the  error  may  be 
greater  ;  but  if  this  be  not  §&^choose  the  eye  whose  sight  may  be  less  per¬ 
fect — in  other  cases  the  ghoicemay  be  indifferent.  I  do  not  assert  that  both 
eyes  may  not  sometimes  c^gland  tenotomy  for  insufficiency.  It  is  important 
to  avoid  free  bleedrqg^ecause  a  thrombus  disguises  and  modifies  the  effect 
of  the  operation,  ^h%lmmediate  result  is  always  much  in  excess  of  the  final 
condition.  To  apmjjion  it  properly,  Graefe  gave  the  rule  that  the  eyes  must 
be  in  equilibrium  for  a  point  which  shall  be  about  20°  on  the  side  oppo¬ 
site  that  to^wliich  the  divided  muscle  directs  the  eye,  and  on  a  plane  20° 
below  thedioKzon.  If,  for  example,  the  left  externus  is  divided,  the  pa¬ 
tient,  red  glass  before  one  eye,  should  see  a  candle-flame  singly 

wheai  Ir^l  xo  the  right  side  20°  from  the  median  plane  of  the  face,  and 
de^^sed  about  20°  below  the  horizon.  If  the  left  internus  is  divided, 
iRre should  be  single  vision  of  a  flame  held  20°  to  the  left  side  of  the 
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median  plane,  and  20°  below  the  horizon.  A  prism  with  base  vertical  is  to 
be  put  in  front  of  one  eye,  and  the  two  flames  must  stand  perpendicularly 
when  the  candle  is  put  in  the  place  of  election  above  designated.  An  error 
of  3°  to  excess  is  to  be  corrected.  The  effect  is  controlled  by  a  suture  in 
the  wound,  which  shall  include  the  conjunctiva,  and  reach,  more  or  less,  into 
the  tendon,  and  be  drawn  tightly,  according  to  the  result  required.  The 
operation  is  performed  with  just  enough  ether  to  quiet  the  patient,  and  the 
examination  is  to  be  made  when  he  regains  self-control.  For  an  error  of  15° 
or  18°,  usually  two  operations  will  be  needed  at  different  sessions.  For 
greater  degrees  of  error,  both  eyes  may  be  operated  on  at  once,  but  with 
very  exact  precautions  as  to  effect,  and  with  the  control  of  sutures.  At 
the  end  of  twenty-four  hours  it  is  entirely  possible  to  open  the  wound  with 
forceps  and  a  strabismus-hook,  and  readjust  the  muscle,  which  should  be 
done  if  an  error  of  5°  exist  in  the  abduction,  or  if  more  than  5°  in  adduc¬ 
tion  at  the  place  of  election.  Further  detail  as  to  the  operation  will  be 
spoken  of  under  “  Strabismus.”  The  ultimate  effect  is  not  reached  for 
several  weeks.  For  operations  on  the  interni  with  M,  the  final  effect  will 


be  generally  much  less  than  at  the  end  of  two  weeks.  But  operations  on  the 


interni  with  E  or  H,  or  on  the  externi,  are  likely  either  to  remain  the  same 
after  two  weeks,  or  to  increase  in  their  effect.  There  is  a  degree  of  un¬ 
certainty  in  these  cases,  which  depends  on  the  contractility  of  the  muscles 
and  on  the  tendencies  to  binocular  vision.  An  operator  must  therefore 
err  on  the  side  of  prudence.  An  old  lady  has  lately  given  me  a  good 
maxim,  fit  for  these  and  for  many  other  cases:  “It  is  better  to  be  sure 
than  sorry.” 
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As  introductory  to  the  next  topic,  the  diagram  (Fig.*  45)  is  intro¬ 
duced  to  indicate  the  nerves  which  supply  the  oculan  miiscies,  and  their 
relations.  Reference  should  also  be  made  to  Fig,  il,  which  exhibits 


the  axes  of  the  muscles  in  pairs,  and  their  mod^Af  action.  We  may 
have  one  or  more  muscles  paralyzed,  and  tlm  /cause  may  be  either  or, 
bital  or  intracranial.  If  the  latter,  it  may  baQmner  along  the  course  of 
the  nerves  which  animate  the  muscles,  ojfih  the  brain.  Spinal  cord  le¬ 
sions  are  also  associated  with  paralysi^oKil/e  eye-muscles  through  fibres 
which  proceed  to  the  brain.  The  effecting  causes  are  localized  periostitis 
or  inflammation  of  the  sheaths  of  tl^^ierves,  basilar  meningitis,  hemor¬ 
rhages,  tumors  of  every  variety,  degenerations  of  the  nerve-structure,  or 
of  the  cerebral  nerve-centres,  injuries,  etc.  Rheumatic  and  syphilitic  pro¬ 
cesses  are  more  frequent  than  other  agencies.  Some  opinion  can  be  formed 
as  to  the  probable  seat  of  i^^Ssions  by  noting  whether  the  paralysis  af¬ 
fects  all  the  branches  ofra  given  trunk,  or  more  than  one  trunk.  Thus,  the 
third  nerve  supplies  tiie/rect.  internus,  superior,  inferior,  the  obliquus 
inferior,  the  levatoy  jmjpebrse,  and  the  sphincter  pupillae.  The  fourth  nerve 
supplies  the  61 ""  ‘^  superior.  The  sixth  nerve  supplies  the  rectus  exter- 

nus.  If  all  th<  cles  animated  by  the  third  nerve  are  affected,  the  lesion 


must  be  at  the^kphx  of  the  orbit  or  farther  back  ;  while  if  only  one  or  two 
of  the  muscles^hus  animated  are  concerned,  the  lesion  is  probably  orbital. 
Such  a  c^eias  just  come  to  my  notice  where  paralysis  of  the  levator  pal- 
pebrae  of  the  rectus  superior  point  almost  certainly  to  a  lesion  at  the 
roqf  ol^jme  orbit.  The  sixth  nerve  takes  a  very  long  course  in  the  skull, 
coming  from  the  front  of  the  pons,  and  hence,  it  is  especially  exposed  to 
^kons  of  its  trunk.  Again,  all  the  nerves  are  clustered  around  the  cavern- 
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ous  sinus  at  the  sphenoidal  fissure,  and  may,  any  or  all  of  them,  be  here  in¬ 
volved  in  a  morbid  process.  In  the  determination  of  diseases  of  the  brain 
important  aid  is  often  furnished  by  the  ocular  paralysis  which  may  be  pres¬ 
ent.  Thus,  a  case  of  double  paralysis  of  the  recti  externi,  which  I  was 
permitted  by  the  kindness  of  Dr.  Jane  way  to  observe,  was  by  this  circum¬ 
stance  decisively  diagnosticated  as  due  to  lesion  at  or  about  the  pons 
Varolii.  So,  too,  a  total  paralysis  of  the  third,  with  other  cerebral  symp¬ 
toms,  may  lead  to  a.  localization  of  a  brain-lesion  at  the  peduncles.  But 
caution  is  needful  in  urging  such  deductions  stringently,  because  many 
obscurities  arise,  and  we  must  generally  be  content  with  probability  or  rea¬ 
sonable  conjecture.  In  fact,  the  greater  number  of  ocular  paralyses  are 
not  of  cerebral  origin  ;  they  are  chiefly  orbital — and  may  also  be  the  first 
premonition  of  sclerosis  of  the  cord.  This  occurs  with  the  third,  the 
fourth,  and  with  the  sixth  nerves.  Galezowsld  and  Duchenne  have  seen 
cases  of  bilateral  paralysis  of  the  third  and  of  the  sixth  in  spinal  disease. 
Lesion  of  the  sixth  is  the  most  common.  In  spinal  cases  the  paralysis  is 
likely  to  be  incomplete  and  not  to  be  permanent.  No  other  sign  of  spinal 
cord  disease  may  occur*  for  a  long  time,  and  this  symptom,  while  un¬ 
supported  by  others,  will  remain  of  doubtful  significance.  *  The  motor 
nerves  of  the  eye  often  become  implicated  at  a  later  stage  of  the  spinal 
disease,  and  then  the  lesion  is  not  transitory,  but  permanent.  The  impli¬ 
cation  of  the  optic  nerve,  as  will  hereafter  be  mentioned,  is  similar.  Lo¬ 
calized  or  disseminated  sclerosis  of  the  brain  gives  rise  frequently  to 
ocular  paralysis.  But  a  partial  paralysis  is  more  characteristic  than  is 
complete  paralysis.  Irregular  and  spasmodic  movements  of  the  globe, 
with  double  images  of  bizarre  character  and  which  often  cannot  be  de¬ 
scribed  or  portrayed,  are  very  common.  I  once  observed  a  case  of  this 
kind  until  death  ;  there  were  numerous  paralyses  ;  but  «t  the  autopsy, 
which  was  made  by  expert  pathologists,  no  visible  le^As  of  the  brain 
were  found,  and  a  microscopic  examination  was  not japfetfk.  The  weather 
was  very  hot  and  the  brain  could  not  well  be  p2*q$»#ved.  In  some  au¬ 
topsies  (Leube)  the  trunks  of  the  motores  oci<ffiSmm  and  of  the  sixth 
have  been  transformed  into  gray,  thick  and  W*  fords.  Cases  of  menin¬ 
gitis  over  the  cerebral  cortex  as  well  as  at  thjsvSase,  are  sometimes  accom¬ 
panied  by  ocular  paralysis.  There  are  *ff!m^interesting  facts  as  well  as 
speculations  in  cerebral  physiology  an^pWJafology  connected  with  paralysis 
of  the  ocular  nerves.  We  may  instanc^V^e  relations  of  the  several  branches 
of  the  third  to  the  medulla  oblongsJ/i  (see  Wernicke:  “Lelirbuch  der 
Geliirnkrankheiten,”  p.  354  et§60j  1881;  also  Bernhardt:  “Hirngescli- 
wulste,”  p.  206  et  seq.,  1881b  Q^vhich  an  explanation  is  offered  of  such 
cases  as  the  following  :  lst^Mrapeercion  of  all  branches  of  the  third  except  the 
pupillary  ;  2d,  one  of  tha^N^and  ciliary  muscle,  and  of  no  other  muscles  ; 
3d,  one  of  the  rectus  hffeeiuJis  alone,  or  of  the  inferior  oblique,  or  of  the  in¬ 
ferior  rectus  alone,  liyjr  the  limits  of  this  treatise  do  not  permit  us  to 
enter  on  this  field.  £W e  have  ptosis  alone,  which  may  be  cortical  or  cen¬ 
tral,  and  may  be  Actuated  with  hemiplegia.  Ptosis  has  also  been  associated 
with  paralysis^Mfie  sixth,  because  of  the  existence  of  an  irregular  twig  of 
connect ioi^v^Mie  problems  in  cerebral  pathology  are  extremely  complex 
and  fasci^yhg ;  but,  as  already  remarked,  their  solution  is  not  yet  per¬ 
fected,  ^lcrwould  not  pertain  to  a  treatise  like  the  present.  In  diagnosti- 
cath^peripheral  from  cortical  paralysis,  electricity  is  of  great  value  ;  but 
ii^Iliefccase  of  the  eye  it  has  not  been  possible  to  so  isolate  the  nerve-twigs 
aQo  apply  the  recognized  rules  of  such  diagnosis.  Double  vision  often 
(2^gins  with  severe  headache  or  with  no  accompanying  symptom.  It  may 
✓  7 
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happen  at  any  age,  inay  be  temporary  or  permanent.  I  have  lately  seen 
a  child  five  years  old  who  has  had  partial  paralysis  of  the  left  third  nerve 
five  times.  Both  eyes  may  be  affected,  and  the  cause  is  then  intracranial 
and  generally  basilar. 

Symptoms. — They  are  as  follows  :  a  false  position  of  the  eye,  limitation 
and  irregularity  in  motion,  and  double  images.  Secondary  effects  are  diz¬ 
ziness,  nausea,  incorrect  projection  of  the  field  of  vision,  inability  to  guide 
the  hands  or  feet  aright ;  and  if  one  eye  only  be  involved,  the  inclination 
is  to  close  it.  Another  effect  is  a  peculiar  attitude  which  the  head  assumes 
in  order  to  obviate  double  images.  The  immediate  effects  of  paralysis 
are  not  the  same  with  the  more  remote.  If  recovery  does  not  occur,  there 
ensues  secondary  contraction  of  opposing  or  associated  muscles.  For  ex¬ 
ample,  if  the  left  rectus  externus  be  paralyzed,  not  only  will  the  left  rectus 
interims,  by  reason  of  the  diminished  resistance,  turn  the  eye  unduly  in¬ 
ward,  but  the  rectus  internus  of  the  right  (opposite)  eye  will  undergo 
contraction,  and  if  the  left  eye  look  straight  forward,  the  right  eye  will 
consequently  squint  inward.  This  is  because  the  right  rectus  internus  is 
associated,  in  all  movements  to  the  left,  with  the  left  rectus  externus. 
Laws  of  association  apply  to  all  the  muscles  and  cause  complicated  effects, 
which  in  old  cases  often  make  the  diagnosis  of  what  muscles  were  at  first 
damaged  very  difficult. 

Diagnosis. — We  meet  in  practice  with  the  most  complex  combinations, 
and  sometimes  it  is  more  than  a  puzzle  to  tell  what  muscles  are  at  fault. 
We  place  most  reliance  on  the  character  and  position  of  the  double  images, 
but  to  a  clear  analysis  it  is  necessary  to  have  an  intelligent  patient  with 
two  good  eyes,  each  of  which  shall  be  quick  to  observe  the  image  it  re¬ 
ceives.  To  complicate  the  problem,  secondary  contractions  and  involun¬ 
tary  compensations  by  other  muscles,  may  come  in  to  distpA  the  regular 
scheme  which  ought  theoretically  to  be  observed  in  tlM^eQavior  of  the 
double  images,  and  we  are  left  in  the  lurch.  But  in  recent  cases  we 

can  tell,  without  analysis  of  double  images,  what  nip^e  is  affected.  The 
eye  refuses  to  move  to  the  proper  degree  in  the  dn&etion  of  the  action  of 
the  impaired  muscle,  and  goes  too  far  to  the  oj&gsAe  side  ;  its  movements 
are  often  partial  and  jerky.  If  many  muscL^^G/e  paralyzed,  the  situation 
of  the  globe  in  the  orbit  may  be  alter e d(  h A ^sxophthalmus  may  occur. 
False  projection  arises  because  the  effoiVto  move  the  eye  in  the  direction 
for  which  it  is  incapacitated  is  accomp^gM  by  a  consciousness  that  such 
an  effort  is  being  made.  Because  oLour  habitual  reliance  on  the  muscular 
sense  we  are  deceived  into  suppoMgJ  that  the  effort  we  make  is  followed 
by  the  effect  which  we  are  accuafe^ed  to  find,  and  we  act  accordingly,  but 
find  that  our  assumption  of^fciwJosition  of  objects  in  the  field  of  vision  is 
wrong.  For  instance,  if  tkgVfeit  rectus  externus  is  paralyzed,  especially  if 
only  partially  paralyze the  left  eye  attempt  to  see  an  object  to  the 
left  side,  the  effort  of  increment  is  so  much  greater  than  is  usually  made, 
that  the  mind  believfijhe  object  to  lie  much  farther  to  the  left  than  it  really 
does,  and  the  hatfftyhi  attempting  to  seize  an  object  or  to  put  the  finger 
on  the  point  ^hhqlmicil,  strikes  to  the  left  side  of  the  true  position,  i.e.,  the 
projection  field  is  too  far  to  the  side  of  the  action  of  the  muscle. 

The  inclinat^m  of  the  head,  when  this  occurs,  will  be  such  as  to  favor  the 
lamed  n^scle,  and  will  be  in  its  line  of  action  and  toward  its  virtual  or  ana- 
tomiMKaigin.  For  a  paralyzed  rectus  externus  of  the  left  eye,  the  head  will 
tuiaoma  vertical  axis  to  the  left.  For  a  paralyzed  rectus  superior  of  the 
lepjlye,  the  head  will  turn  on  a  horizontal  axis  upward  and  a  little  to  the 
ikght.  For  the  obliquus  inferior  the  tendency  will  be  the  same,  both 
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being  levators  of  the  cornea,  and  the  head  thrown  back  diminishes  the 
effort  which  falls  upon  the  muscle  in  looking  upward. 

Dizziness,  nausea,  and  such  cerebral  symptoms,  are  not  always  present, 
and  when  they  occur,  after  a  time  pass  away.  They  are  caused  by  the  con¬ 
fusion  of  images  and  by  the  dissociation  which  is  produced  between  the 
conscious  effort  of  the  muscles  and  the  instability  and  falsity  of  the  pro¬ 
jected  field.  Objects  are  made  unsteady,  the  ground  does  not  seem  level, 
going  up  and  down  stairs  becomes  difficult,  movements  of  the  hands  are  ill 
directed,  and  from  all  these  phenomena  mental  confusion  and  vertigo  result, 
until  further  experience  corrects  the  judgment. 

In  case  of  partial  paralysis  it  is  found  that  in  some  persons  there  will 
be  a  singular  capacity  for  correcting  the  diplopia.  This  power  depends 
upon  the  instinct  for  binocular  vision,  and  is  called  the  capacity  for  fusion. 
With  the  same  degree  of  dynamic  deviation,  so  far  as  can  be  estimated  by 
prisms,  the  extent  over  which  fusion  of  double  images  is  achieved  will  be 
much  greater  in  some  persons  than  in  others.  Yon  Graefe  declared  that, 
apart  from  errors  of  sight  in  refraction  or  accommodation  or  amblyopia, 
the  capacity  for  fusion  is  far  less  in  cerebral  paralysis  than  in  orbital  or 
basilar  paralysis.  The  reason  is  that  binocular  vision  is  essentially  a  cere¬ 
bral  function. 

To  comprehend  the  value  of  double  images  for  diagnosis  of  ocular  pa¬ 
ralysis,  a  few  graphic  illustrations  are  employed,  which  are  borrowed  from 
Zehender  (“Handbuch  der  Augenheilkunde, ”  1874,  p.  317)  and  somewhat 
modified.  It  has  already  been  stated  that  two  images  on  the  same  level,  of 
which  the  right  belongs  to  the  right  eye  and  the  left  to  the  left  eye,  are 
called  homonymous  or  correspondent.  Images  on  the  same  level,  and  of 
which  the  right  belongs  to  the  left  eye  and  the  left  to  the  right  eye,  are 
called  crossed.  The  former  implies  impaired  power  of  abduction,  i.e.,  the 
eyes  are  convergent ;  and  the  latter  implies  impaired  of  adduction, 

that  is,  the  axes  are  divergent.  We  have  also  toJSfmty  differences  in 
height,  i.e.,  vertical  diplopia  ;  and  the  higher  image^raJHngs,  as  before  said, 
to  the  eye  which  points  too  low,  and  means  impaired  power  of  lifting  the 
cornea,  i.e.,  the  levators  are  at  fault.  The  ^r50}r  image  belongs  to  the 
other  eye.  Again,  we  are  to  note  whether  jlwNmages  are  parallel  to  each 
other,  and  for  this  we  must  use  as  a  test/fPJCTg  candle  or  a  stick  about  a 
foot  long.  The  images  may  incline  abtl?^-feop  or  diverge  at  the  top.  The 
cause  will  lie  in  deflections  of  the  vgrapal  meridians.  We  always  speak 
only  of  the  top  of  the  vertical  meridSui  If  now  these  meridians  diverge, 
the  images  will  incline  inward  ;  J0hey  converge,  the  images  will  diverge. 
The  obliqui  are  thus  submittedQo  proof  of  their  condition,  while  the  in¬ 
fluence  of  the  recti  superio^s@dVecti  inferiores  may  also  thus  be' indicated. 

As  a  condensed  and  zd^yucid  presentation  of  the  position  and  situation 
of  the  double  images, /tte^Mlow  the  description  of  Zehender.  They  make 
their  appearance  on  th^Jide  of  the  function  of  the  paralyzed  muscle,  and 
this  side  is  shaded C*<  the  diagrams.  The  double  images  are  figured  as 
they  are  seen  by^e  patient.  The  white  candle  denotes  the  image  seen 
by  the  sound^W  the  dark  candle  that  seen  by  the  paralyzed  eye.  (In 
practice  itA^N^sfrter  to  put  a  red  glass  over  the  eye  which  fixes,  and  which 
is  generaS^fthe  sound  eye,  so  that  the  image  seen  indirectly  and  by  the 
paralyzed  eye  may  be  relatively  more  distinct.) 

shows  the  double  images  in  1st,  paralysis  of  the  rectus  externus 
o&^liNSnistri,  and  likewise  those  in  2d,  paralysis  of  the  rectus  internus 
dextri — the  one  being  the  counterpart  of  the  other,  except  that  in 
0e  former  the  images  are  homonymous,  in  the  latter  they  are  crossed. 
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If  the  same  figure  were  looked  at  through  the  paper  from  its  back  side,  or 
were  looked  at  as  reflected  from  a  mirror,  it  would  be  reversed,  and  then 
would  represent,  as  seen  in  Fig.  47,  3d,  para1  y  sis  of  the  rectus  externus  oculi 
dextri,  or  4th,  paralysis  of  the  rectus  internus  oculi  sinistri.  In  the  third 
case  the  images  are  homonymous  ;  in  the  fourth,  they  are  crossed.  The 


Fig.  40. — Paralysis  of  Rectus  Externus  of  Left  Fig.  47. — Paralysis  of  Rectus  Externus  of  Right 

Eye,  and  also  of  Rectus  Internus  of  Right  Eye.  Eye,  and  also  of  Rectus  Internus  of  Left  Eye. 


images  viewed  at  the  middle  are  vertical  and  parallel,  while  the  eyes  turned 
up  cause  them  to  diverge  at  the  top,  and,  if  turned  down,  to  converge  at 
the  top  to  a  slight  and  physiological  degree.  In  looking  upward  the  rectus 
superior  predominates  and  causes  the  vertical  meridian  to  converge — hence, 
divergence  of  the  images ;  and  vice  versa,  in  looking  down  the  action  of  the 
rectus  inferior  causes  the  images  to  converge. 

Fig.  48  gives  the  situation  and  relation  of  the  images  im  5th,  paralysis 
of  the  rectus  superior  oculi  sinistri,  and  its  reverse  49  exhibits. 


Fig.  4S. — Paralysis  of  Rectus  Suflcriolof  Left  Eye. 


Fig.  49.— Paralysis  of  Rectus  Superior  of  Right  Eye. 


he  rictus  superior  oculi  dextri.  It  is  noticed  that  differ¬ 
ing.  48)  increases  toward  the  left,  and  obliquity  increases 
the  reverse  occurring  in  Fig.  49.  in  both  cases  the  im- 


6th,  paralysis  of 
ence  in  heights" 
toward  the^ 
ages  are 

In  Fi^.^0  we  have  the  images  seen  in  7th,  paralysis  of  the  rectus  in- 
feriqr^e&li  sinistri,  and  reversed  in  Fig.  51  of  8th,  paralysis  of  rectus 
Lfgno^oculi  dextri. 

this  figure  again  the  images  are  crossed,  and  they  diverge  more 
Jely  toward  the  side  of  the  affected  muscle,  and  the  obliquity  diminishes 
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toward  the  same  side.  The  figures  give  the  diplopia  only  in  the  extreme 
upper  and  lower  parts  of  the  field,  where  the  difference  in  height  is  greatest ; 
on  the  median  fine  it  will  be  less,  and  at  the  opposite  part  of  the  field  there 
will  be  single  vision. 

In  Fig.  52  are  represented  the  double  images  found  in  9th,  paralysis 
of  the  obliquus  superior  oculi  sinistri,  where  they  are  homonymous  ;  and 


Fig.  50. — Paralysis  of  ltectus  Inferior  of  Left 
Eye. 


if  reversed,  as  in  Fig.  53,  we  have,  10th,  paralysis  of  obliquus  superior 
oculi  dextri. 


In  these  cases  the  notable  thing  is  that,  besides  being  homonymous, 
there  is  difference  in  height  and  a  remarkable  obliquity.  The  vertical  sep¬ 
aration  increases  on  the  side  of  the  sound  eye,  while  ilie  obliquity  in¬ 
creases  on  the  side  of  the  impaired  eye.  Paralysis  of  t^^iferior  oblique, 


Fig.  53. — Paralysis  of  Obliquus  Superior  of  Eight 
Eye. 


of  Left 


Fig.  52. — Paralysis  of 
Eye. 


which  is  rare,  gi^^tlouble  images  in  the  upper  part  of  the  field,  and  with 
difference  iiiy  height  as  well  as  lateral  displacement,  the  images  being 
crossed  andvn^rging  at  the  top. 

It  is  ndi^seldom  that  one  image  seems  to  be  farther  removed  than  the 
other.  a  patient  in  describing  what  he  sees,  it  will  be  well  to  let 

a  s^ck  in  each  hand,  and  with  them  to  imitate  the  position  of  the 
i^ag^fi.  To  determine  which  is  the  true  and  which  is  the  false  image  is 
jpraerally  easy,  because  the  patient  will  naturally  fix  with  the  sound  eye. 
Ye  shall  also  be  guided  by  other  symptoms  in  deciding  upon  the  faulty 
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eye.  Moreover,  by  observing  in  what  direction  the  least  displacement  oc¬ 
curs  and  the  line  in  which  the  images  separate  most  widely,  the  erroneous 
eye  will  soon  be  detected.  Moreover,  while  a  patient  fixes  on  an  object, 
if  the  screen  be  quickly  shifted  from  one  eye  to  the  other,  the  eye  which 
does  not  remain  steady,  but  makes  a  slight  movement  of  adjustment,  is  the 
affected  one.  Patients  can  by  their  own  sensations  often  tell  which  is 
the  injured  eye.  * 

Treatment. — Necessarily,  we  must  take  into  account  the  probable  cause, 
and  when  this  is  doubtful  we  fall  back  on  general  principles  of  therapeu¬ 
tics.  A  patient  with  double  images  will  close  one  eye,  or  wear  over  it  a 
screen.  It  is  well  after  a  short  time  to  put  the  screen  temporarily  over  the 
sound  eye,  to  keep  the  other  in  practice.  Soon  after  the  lesion  there  may  be 
headache  or  symptoms  which  suggest  leeches  or  cupping,  but  not  often  is 
depletion  proper.  Blisters  by  cantharidal  collodion,  of  small  extent,  over 
the  temples  or  forehead,  are  useful  as  peripheral  stimulants.  Iodide  of  po¬ 
tassium  would  be  given  in  small  doses  in  non-syphilitic  cases,  and  in  large 
doses  in  syphilitic  cases  according  to  the  stage  and  peculiarity  of  the  con¬ 
stitutional  disease.  Electricity  may  be  applied  by  the  faradic  current  or 
by  the  interrupted  galvanic  current,  the  former  preferably — one  pole  upon 
the  temple  or  behind  the  ear,  and  the  other  by  a  small  sponge  upon  the 
globe. 

It  cannot  be  asserted  that  great  efficiency  attaches  to  this  proceeding, 
because  we  do  not  see  the  muscle  contract,  even  though,  as  has  been 
done,  the  pole  be  applied  over  the  insertion  of  the  affected  muscle  di¬ 
rectly  to  the  conjunctiva.  We  also  use  strychnia  in  moderate  doses  after 
a  few  weeks  have  elapsed.  In  fact,  we  work  in  the  dark  to  a  great  extent 
in  such  cases,  and  chiefly  rely  on  spontaneous  absorption  of  the  mischiev¬ 
ous  exudation  or  hemorrhage  or  thickening.  We  aid  the  efforts  of  nature 
by  means  which  reinforce  the  natural  powers  of  absorp&on,  and  by  the 
special  remedies  above  indicated.  * 

When,  however,  no  improvement  takes  place  afte^ne  lapse  of  two  or 
three  months,  we  have  little  right  to  expect  it ;  hn^Nis  a  rule,  a  degree  of 
betterment  or  entire  cure  will  have  occurred.  for  stationary  condi¬ 
tions  when  double  images  are  not  too  wide  we  may  employ  prisms. 

It  is  possible  to  wear  prisms  as  high  as  or  10°,  but  beyond  this  they  be¬ 
come  too  clumsy  to  be  ordinarily  tolerant,/  In  adopting  them,  this  rule 
is  to  be  remembered  :  Put  the  base  ofjke  prism  toivard  the  image  which  is 
to  be  influenced.  Q 

The  eye  which  deviates  the  m|pt,  or  which  is  weaker  in  power  or  in 
vision,  will  wear  the  stronger  priori,  when  between  the  eyes  a  difference  is 
to  be  made.  Oftentimes  bqMpJeyes  will  wear  the  same  prism,  and  it  is 
right  to  do  this  even  tho^mone  only  be  impaired.  It  is  not  to  be  ex¬ 
pected  that  the  arrangeine^it  which  is  first  made  in  adjusting  the  prisms 
will  always  remain  afterward.  Frequently  the  muscles  undergo 

changes,  and  reqyi^^corresponding  alterations  of  the  prisms.  Eor  many 
cases  they  are  worn  only  for  a  time,  especially  if  they  reach 

high  degrees,  wjkle  permanent  prisms  are  rarely  acceptable  which  have  a 
total  of  liiqr^  than  12°.  The  permanent  use  of  prisms  is  in  fact  a  rarity, 
and  pertEfM^more  especially  to  cases  where  there  is  a  degree  of  vertical 
diplopi^A-for  example,  to  those  of  the  fourth  nerve  invoking  the  superior 
obliq$f^%lie  superior  rectus  sometimes  will  call  for  them.  Double  vi¬ 
sion,  wmch  concerns  fixation  10°  above  and  for  all  the  field  below  the  liori- 
hl  meridian,  or  which  concerns  the  median  region  of  fixation,  is  the 
>st  distressing,  and  calls  loudly  for  aid.  The  office  of  prisms  is  usually 
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confined  to  these  regions,  viz.,  on  the  median  line  and  for  parts  on  or 
below  the  horizon.  In  fact,  to  extend  their  influence  over  the  whole  field 
is  impossible,  because  the  relations  of  the  double  images  become  entirely 
different  in  its  various  parts,  and  it  is  impracticable  to  adapt  the  prism  to 
these  changes.  It  is  seen  that  prisms,  like  crutches,  are  greatly  accept¬ 
able  ;  but  they  are  imperfect  substitutes  for  sound  muscles. 

When,  however,  a  case  has  existed  for  six  months  or  more  and  is  be¬ 
yond  the  utility  of  prisms,  and  no  objection  exists  in  the  general  condition 
of  the  patient,  an  operation  will  often  serve  an  admirable  purpose.  Oper¬ 
ative  proceedings  are  two-fold  :  1st,  simple  tenotomy  of  one  or  more  op¬ 
posing  muscles  ;  2d,  advancement  of  the  impaired  muscles. 

For  such  a  case,  for  example,  as  imperfect  paralysis  of  the  sixth,  or  some¬ 
times  when  it  is  wholly  paralyzed,  a  tenotomy  of  one  or  both  interni  may 
be  indicated  and  give  a  useful  result.  Both  must  generally  be  divided,  be¬ 
cause  in  the  opposite  eye  the  internus  has  undergone  secondary  contraction 
by  co-ordinated  function,  and  the  internus  of  the  impaired  eye,  by  being 
unopposed,  has  passed  into  a  similar  condition.  The  greatest  stress  in 
such  an  operation  is  to  be  laid  on  the  internus  of  the  sound  eye,  because 
undue  freedom  in  loosening  the  internus  of  the  injured  eye  will  tend  to 
exophthalmus,  to  sinking  of  the  caruncle,  and  to  render  the  globe  incapable 
of  sufficient  movement  in  any  direction.  On  the  injured  eye,  if  any  such 
tendency  appear,  a  suture  must  at  once  be  deeply  entered,  and  drawn  tight 
to  prevent  undue  slipping  back  of  the  tendon.  The  same  methods  are  to 
be  used  in  such  operations  as  were  spoken  of  when  treating  of  insufficiency 
of  the  muscles.  The  effect  on  the  muscles  is  to  be  measured  by  using  a 
lighted  candle,  a  red  glass  and  prisms,  and  single  vision  must,  if  possible, 
be  secured  to  a  point  within  15°  of  the  normal  region  of  the  paralyzed  mus¬ 
cle.  The  ultimate  effect  will  be  less  than  the  immediate.  If  any  power  re¬ 
mains  to  the  damaged  muscle,  it  gains  increase  of  func^An  by  being  less 
seriously  overmastered.  In  fact,  this  principle  has  applied  to  the 

advantage  of  a  paralyzed  muscle,  to  prevent  both  ^^degeneration  of  its 
own  tissue  and  the  extreme  of  secondary  contraction  in  the  co-ordinated 
muscle,  by  performing  tenotomy  on  a  secondmaA^ontracted  muscle  with¬ 
in  a  brief  time,  say  two  or  three  weeks  after^Se/onset  of  the  paralysis.  I 
have  seen  Dr.  E.  G.  Loring  perform  sucli^nsSnm’ation,  and  he  declared  him¬ 
self  satisfied  with  its  effect.  I  have  ha^lyAsuch  experience,  and  do  not 
know  that  such  practice  is  pursued  Tetany  one  else.  The  degree  to  which 
the  muscle  is  loosened  is  very  careftS^  measured  and  restrained,  because 
the  tenotomy  is  intended  to  have^,  preventive  effect,  and  also  to  aid  in  the 
recovery  of  function. 

For  cases  of  marked 
proceeding  is  advance  me 
one  or  more  of  its  opnp/ 

For  a  correct  unflerjfefnding  of  this  proceeding  some  remarks  on  the 
anatomy  of  the  ocul^fbital  fascia  are  proper.  This  tissue  is  also  known 
as  the  capsule  o%J||!hon.  If  the  upper  and  lower  lids  be  divided  in  the 
middle  down  tQffe  fornix  and  the  flaps  be  forcibly  drawn  back,  it  will  be 
seen,  by  lifti^vUie  conjunctiva  on  a  probe  or  a  strabismus-hook,  that  there 
is  a  disth^^layer  of  connective  tissue  going  forward  under  it  to  the  margin 
of  the  con^a.  It  is  also  noted  that  the  ends  of  the  muscles,  as  they  reach 
the  globe,  protrude  through  it  and  are  clearly  displayed.  Pressure  with 
thN&^nfexity  of  the  hook  between  the  eyeball  and  the  margin  of  the  orbit 
"nonstrates  that  in  this  circumocular  space  something  shuts  off  the  parts 
ind,  and  forms  a  layer  which  adheres  on  the  one  side  to  the  globe,  and 


^permanent  limitation  of  motion,  the  proper 
the  paralyzed  muscle  ar$l  setting  back  of 
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on  the  other  to  the  margin  of  the  orbit.  The  structure  which  is  thus  dem¬ 
onstrated  is  the  oculo-orbital  fascia.  If  the  globe  be  enucleated,  the 
tendons  and  the  stump  of  the  optic  nerve  will  be  seen  to  stick  out  through 
a  layer  of  smooth  fibrous  membrane,  which  forms  the  cup  in  which  the 
globe  rotates,  and  which  is  part  of  the  same  fascia.  The  same  structure 
enters  into  the  eyelids  and  enwraps  all  the  muscles  as  they  advance  toward 
the  globe.  It  thus  appears  clear  that  a  tendon  may  be  entirely  loosened 
from  the  globe,  and  if  its  lateral*  and  immediate  relations  with  the  fascia 
are  not  torn  up,  it  still  remains  in  connection  with  the  eye,  and  can  exert 
an  active,  although  reduced  influence  upon  its  movements.  If,  however, 
in  detaching  the  tendon,  cuts  be  freely  made  in  the  lateral  regions,  the 
muscle  will  lose  its  control  over  the  eye,  because  it  slips  back  into  the  or¬ 
bit  ;  and  if  any  connection  remains,  it  will  be  through  the  medium  of  some 
band  of  tissue  which  has  escaped  disruption. 

The  oculo-orbital  fascia  does  not  admit  of  a  clear  demonstration  as  a 
membrane ;  it  is  too  complex  in  its  ramifications,  and  too  delicate  in  struc¬ 
ture,  besides  being  perforated  by  a  multitude  of  organs.  It  ensheaths  to 
a  greater  or  less  degree  all  the  organs,  muscles,  vessels,  nerves,  etc.,  which 
pass  through  it.  For  example,  the  external  sheath  of  the  optic  nerve  is 
continuous  with  it,  and  it  also  adheres  to  the  margin  of  the  optic  foramen. 
The  periosteum  of  the  orbit  is  continuous  with  it,  and  is  sometimes  spoken 
of  as  its  parietal  portion.  But  the  analogy  of  the  pleura  in  its  visceral  and 
pulmonary  parts  cannot  be  strictly  maintained,  although  it  is  suggested. 
For  practical  purposes  we  are  to  bear  in  mind  three  facts  :  1st,  that  the 
fascia  serves  as  a  cup,  like  the  acetabulum,  in  which  the  globe  revolves  and 
makes  enucleation  possible  without  opening  the  deep  parts  of  the  orbit ; 
2d,  that  it  prevents  effusions  in  the  orbit  from  easily  finding  their  way  into 
the  lid,  and  beneath  the  ocular  conjunctiva  ;  3d,  that  it  constitutes  a  sec¬ 
ondary  attachment  for  the  ocular  muscles,  renders  their  combined  action 
more  perfect,  and  makes  it  possible  to  sever  their  tendibbus  insertions 
without  annulling  their  influence  over  the  globe.  A  f  uB&r  remark  is  that 
the  caruncle  and  semilunar  fold  are  intimately  connd^f&t  with  the  fascia  ; 
and  so  is  the  tendon  of  the  muscle  of  Horner,  at  tlilCnmer  canthus,  while 
at  the  outer  canthus  the  external  lateral  ligam*  iy  be  called  a  process 
thrown  out  from  the  periosteum.  Gerlach  further  calls  attention  to  the 
check  which  certain  fibres  exert  over  the  the  muscles,  and  at  the 

inner  side  of  the  orbit  the  figure  which  ^e^ives  shows  how  firm  is  the  con¬ 
nection  between  the  fascia  and  the  b§*y  wall.  It  is  always  somewhat 
difficult  to  lift  the  caruncle  in  a  dissection,  and  if  this  is  done  during  life 
considerable  sink*  15  ^  This  has  a  practical  bearing 

on  the  operation 


In  the  preceding  ^Wtion  we  considered  a  certain  class  of  deviations  of 
*  or  both  eye  n  depend  upon  paralysis  :  we  are  now  to  consider 


deviations  of  t}i^O^?&al  axes,  in  whose  production  paralysis  plays  either  a 
very  subordu^^part,  or  none  at  all.  The  former  is  sometimes  designated 
as  strabismu^aralyticus  ;  the  latter,  which  we  now  take  up,  is  called  stra- 
omitans  (von  Graefe),  strabismus  muscularis  (Alfred  Graefe),  or 


u^ujawismus  or  squint.  In  the  typical  cases  of  the  former  kind,  viz., 
smus  paralyticus,  there  is  inability  to  move  one  or  both  eyes  in  certain 
rons  ;  in  the  latter  cases  both  eyes  are  capable  of  motion  to  a  nearly 
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equal  degree,  but  they  cannot  fix  simultaneously  on  the  same  object.  In  the 
former  cases  there  may  be  binocular  vision  in  certain  parts  of  the  field, 
and  in  other  parts  there  will  usually  be  double  vision  ;  in  the  latter  cases 
we  do  not  have  binocular  vision,  and  double  vision  is  the  exception.  In  the 
former  cases  the  fault  is  purely  muscular  ;  in  the  latter,  while  the  muscles 
are  at  fault,  there  is  some  kind  of  visual  error,  and  this  is  an  influential 
factor  of  the  squint. 

It  has  been  already  stated  that  the  axis  of  the  cornea  does  not  coincide  with  the 
visual  line.  When  the  visual  line3  are  parallel  the  corneas  seem  to  diverge  slightly, 
because  their  axes  stand  outward  5°  from  the  visual  lines  (angle  alpha),  causing  an  ap¬ 
parent  divergent  squint.  This  we  are  accustomed  to  regard  as  the  normal  position 
when  looking  at  a  distance.  The  angle  alpha  is  not  always  the  same  in  amount.  (See 
Pig.  54,  in  which  also  the  places  of  the  cardinal  points  are  designated.) 

We  have  strabismus  convergens,  strabismus  divergens,  strabismus  sur- 
sum  (upward),  and  strabismus  deorsum  (downward)  ;  the  two  latter  may 
be  called  vertical  deviations,  and  the  two  former  lateral  deviations.  The 


Fig.  54. — Cardinal  points  of  the  left  eye :  F'  itf^Wisual  line ;  G'  G",  axis  of  cornea ;  F'  k'  Gy/,  the  angle 
alpha ;  h'  h",  the  two  principal  points ;  k'  k"/WTo  nodal  points ;  F',  the  anterior  focus ;  F",  the  pos¬ 
terior  focus. 


^pSralysis)  are  found  chiefly  in  optical  errors, 
q>tive  errors  of  the  eye,  or  in  both  combined. 


and  to  a  less  degree  lm^ei^ptive  errors  ol  the  eye,  or  in  both  combined. 
This  is  proved  by  stafcsjjcs.  For  example,  Schweigger  (“Klinisclie  Un- 
tersuchungen  iibe^  GfosSchielen,”  1881)  gives  446  cases  of  convex^cut  stra¬ 
bismus,  of  whiclL*§^4ere  emmetropic,  and  348  were  ametropic.  Among 
the  emmetropkaA^ incorrectly  classes  some  of  myopic  astigmatism.  He 
gives  183  caj^l^af  divergent  squint,  in  which  65  are  counted  as  emme¬ 
tropic,  although  one  eye  may  have  been  ametropic,  and  118  were  in  both 
eyes  ametropic.  This  fact  of  ametropia  in  strabismus  is  now  fully  recog- 
uized^^was  first  insisted  upon  and  demonstrated  by  Donders.  It  gives 
a  ugwSrflLaracter  to  the  disease,  and  removes  it  entirely  from  the  category 
of  (ordinary  orthopaedic  surgery,  in  which  until  1864  it  was  habitually  in- 
l|paed.  While  orthopaedic  methods  must  be  invoked  to  remove  it,  we 
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have  learned  that  the  correction  of  optical  errors  and  acquaintance  with 
the  laws  of  binocular  vision  must  co-operate  with  the  rules  of  technical 
surgery. 

We  h.a>ve  permanent  strabismus  in  which  the  axes  are  constantly  crossed, 
and  we  have  periodical  strabismus  in  which  the  axes  sometimes  cross  and 
at  other  times  point  correctly.  The  periodic  or  intermittent  squint  has  also 
a  subdivision.  The  usual  cases  are :  1st,  those  in  which  squint  appears 
only  when  regarding  near  objects  ;  and  2d,  those  much  less  frequent  cases 
in  which,  at  stated  intervals,  the  squint  appears  and  remains  for  days  or 
weeks,  and  then  entirely  disappears,  leaving  the  eyes  normal  in  action. 
Schweigger,  among  his  total  of  629  cases,  sets  down  425  as  permanent  and 
204  as  periodic.  Among  the  latter  he  does  not  isolate,  if  he  observed,  the 
kind  last  spoken  of  above.  Among  other  causes  assigned  for  squint  are 
an  unusual  degree  of  divergence  in  the  axes  of  the  orbits,  congenital 
anomalies  in  the  length  and  capacity  of  the  muscles  or  in  their  insertions 
(Hasner);  also  anomalies  in  the  interpupillary  interval — that  this  is  too 
small  in  hyperopia  and  too  large  in  myopia  (Mannhardt).  Not  denying 
that  importance  is  to  be  attached  to  anomalies  in  muscles  and  in  anatomi¬ 
cal  conformation  of  the  skull,  it  remains  true  that  visual  errors  are  the 
important  and  controlling  causes  of  strabismus.  Alfred  Graefe  has  in 
many  cases  measured  the  distance  from  the  cornea  of  the  insertion  of  the 
tendon  of  the  rectus  internus,  and  found  it  to  vary  from  4  to  7  mm. ;  but  he 
has  not  found  any  constant  relation  between  the  place  of  insertion  and  the 
degree  of  squint.  A  vast  catalogue  of  causes  which  are  in  popular  belief 
assigned  for  squint  may  be  dropped  from  consideration  ;  such  as  an  infant’s 
exposure  to  a  window,  or  wearing  a  hanging  lock  of  hair,  or  imitation  of  a 
cross-eyed  person,  etc.;  but  it  is  true  that  squint  not  seldom  follows  an 
attack  of  illness  or  of  keratitis,  especially  when  an  opacities  left  on  the 
centre  of  the  cornea.  The  age  at  which  squint  develops  is  significant,  viz., 
that  it  appears  in  early  life  and  at  the  time  when  the  ^S*begin  to  be  em¬ 
ployed  upon  small  objects — as  in  first  learning  to  oW&ko  anything  closely, 
or  in  looking  at  picture-books,  or  in  learning  to  lm  ln  the  beginning  the 
squint  is  usually  transient,  remaining  for  a  feWwnutes  or  hours  or  clays, 
and  then  going  away.  Out  of  193  cases  stiulied^T this  period,  176  appeared 
under  four  years  of  age.  fjX 

Again,  if  in  early  life  one  eye  shofficrtfor  a  long  period  be  excluded 
from  use,  as  by  any  inflammation,  thkrroay  cause  squint.  In  later  life  the 
occurrence  of  cataract  or  of  markecLamblyopia  is  often  followed  by  squint ; 
this  may  be  either  converging  or@verging — more  frequently  the  latter. 
Causes  which  impair  the  pq^^Sof  accommodation  induce  the  error ; 
marked  differences  in  the  AM^tion  of  the  two  eyes  favor  it.  A  genuine 
concomitant  squint  may  rarspe’  after  paralysis  or  paresis  of  a  muscle.  The 
health  of  the  muscle  ppy  Jfee  restored,  but  the  secondary  contraction  which 
befell  its  fellow  may  peiwrst,  and  thus  leave  a  permanent  deviation  ;  or  the 
impaired  muscle  maypiot  have  fully  recovered. 


Ordinary  peiy 
sion  of  extrapi; 


"  squint  appears  only  in  near  vision,  and  is  the  expres- 
fy  impulse  of  accommodation,  and  this  in  turn  overstimu¬ 


lates  the  in|er^  so  as  to  cause  crossing  of  the  visual  lines  and  abandonment 
of  one  ey^vC 

In  £lje  early  periods  of  squint,  double  vision  is  often  noticed,  but  soon 
it  ceases  and  may  after  a  time  be  wholly  incapable  of  being  excited.  This 
m^  Be  true  even  in  cases  where  the  diseased  eye  possesses  good  vision  ; 
rule,  this  eye  has  vision  inferior  to  that  of  the  other.  It  may  happen 
at  a  patient  believes  one  eye  to  be  much  worse  than  the  other,  and  this 
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by  testing  prove  not  to  be  the  fact.  At  the  same  time  he  will  be  unable 
to  use  the  eye  without  fatigue.  It  is  a  general  fact  that  squinting  persons 
choose  one  eye  for  habitual  use,  and  neglect  the  other.  But  some  will  make 
use  of  each  alternately  and  without  being  aware  which  they  employ.  In 
high  degrees  of  squint  it  is  sometimes  seen  that  the  head  is  turned  in 
accordance  with  the  eye  which  may  be  used.  In  divergence  the  working 
eye  is  brought  around  to  the  median  line  of  the  body,  the  head  turning 
to  the  opposite  side.  In  converging  squint,  if  very  great  and  each  eye  is 
effective,  I  have  seen  the  head  turned  to  the  right  when  fixing  with  the 
right  eye,  and  this  be  used  for  the  left  side  of  the  field  ;  while  if  the  left  eye 
fix,  the  head  will  turn  to  the  left,  to  command  the  right  side  of  the  field. 
If  now,  in  established  squint,  one  eye  be  much  below  the  other  in  power, 
it  is  not  hard  to  comprehend  why  there  should  be  no  confusion  of  images, 
both  because  one  of  them  causes  a  less  decided  mental  impression,  and 
because  in  the  deviating  eye  the  image  falls  on  a  less  sensitive,  because 
eccentric  part  of  the  retina. 

In  all  high  degrees  of  squint,  the  eccentric  place  of  the  retinal  image 
renders  it  less  likely  to  be  observed,  and  the  faculty  of  mental  abstraction 
becomes  so  habitual  as  to  put  it  wholly  out  of  consciousness.  On  the  sup¬ 
position  that  binocular  vision  is  an  acquired  faculty,  and  not  inherent,  it 
is  comprehensible  that  a  squinting  person  may  not  have  learned  the  func¬ 
tion.  The  angle  of  squint  varies  so  constantly  that  the  mutual  identity 
of  the  retinal  images  is  not  established,  and  if  acquired,  it  may  be  un¬ 
learned.  But  this  explanation  cannot  be  regarded  as  wholly  satisfactory, 
because  in  many  cases  a  prism  held  before  the  squinting  eye,  by  directing 
the  image  to  a  part  of  the  retina  not  usually  so  impressed,  will  often  evoke 
double  vision.  Schweigger  offered  the  following  experiment  many  years 
ago,  to  prove  that  the  squinting  eye  can  see  with  its  macula  while  squinting. 
While  the  good  eye  fixes  on  some  object  in  a  dark  r^o^^lace  a  lighted 
candle  just  behind  the  head,  on  the  side  of  the  devkdaS^eye  ;  then  place 
between  the  eye  and  the  nose  a  slip  of  plane  gl^Nlo  reflect  into  it  the 
flame  of  the  candle.  One  can  easily  tell,  by  the^^ition  of  the  image  on 
the  centre  of  the  cornea,  when  the  light  f^ilC/ni  the  visual  axis.  The 
moment  the  image  rests  on  the  macula,  the^pe^on  declares  that  he  sees 
it,  and  that  without  changing  the  posit jSnSplf  his  eye.  This  experiment, 
with  another  by  Alfred  Graefe  (see  <&.  unite  in  proving  that  the 

squinting  eye  is -not  actively  refusingv^see. 

Because  one  eye  is  usually  found  tenbe  less  keen  than  the  other,  it  has 
grown  to  be  a  general  opinion  tjg^disuse  results  in  deterioration  of  the 
retina  (amblyopia  ex  anopsial^Otertain  facts  antagonize  this  belief,  such 
as  restoration  of  sight  afte^rf^eSstence  of  cataract  for  a  score  of  years. 

Schweigger  (1.  c.,  p.  &reVSeq.)  attacks  this  theory  of  amblyopia  from 
disuse  with  great  ene]/fy,N*rnd,  in  my  judgment,  with  much  success.  His 
opinion  agrees  with  thM  of  Alfred  Graefe,  and  is  opposed  to  the  views  of 
Leber.  Out  of  his®^9  cases  of  squint,  lie  has  177  whose  vision  was  be¬ 
tween  £  and  -Jg  ^nyless,  and  he  also  collected  98  similar  cases  of  undoubt¬ 
edly  congenit^Si^nblyopia  in  persons  who  did  not  squint.  His  belief  is 
that  in  squ^jjhe  amblyopia  is  congenital.  That  a  real  amblyopia  results 
from  disus^fcan  be  held  only  in  a  partial  sense,  viz.,  as  a  regional  ambly¬ 
opia  nqAidentical  with  scotoma,  but  in  the  sense  that,  over  the  locality 
npofib^m^h  the  image  falls  when  the  eye  squints,  there  is  either  a  dulness 
ofirarception  or  a  habitual  negation  of  vision.  We  find  that  some  patients 
MnJrecover  the  function  of  the  squinting  eye  and  combine  it  with  its 
fellow,  and  that  to  other  persons  this  is  impossible  ;  and  the  impossibility 
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may  lie  either  in  the  incurability  of  the  impaired  sight  for  which  no  ophthal¬ 
moscopic  lesion  can  be  discovered,  or  because  of  mental  incapacity  to  co¬ 
ordinate  and  combine  both  eyes.  In  fact,  some  persons  have  what  von 
Graefe  called  an  antipathy  to  binocular  vision,  which  is  unconquerable. 


Strabismus  Convergens — Concomitans. 


We  examine  in  the  following  way :  While  the  fixing  eye  looks  at  the 
finger  six  inches  distant,  the  other  turns  inward.  Put  a  card  over  the 
fixing  eye,  and  the  squinting  one  rolls  out  to  look  upon  the  finger.  But 
the  eye  behind  the  card  will  be  found  now  to  have  taken  on  the  squint. 
Bemove  the  card,  and  one  of  two  things  may  happen  :  either  the  axes  re¬ 
main  unchanged,  or  they  resume  their  former  position. 

In  the  former  case  there  is  power  to  fix  with  either  eye  at  pleasure. 
This  power  of  alternate  fixation  may  be  only  temporary  and  imperfect,  one 
eye  habitually  dominating  and  the  other  maintaining  direct  fixation  only 
for  a  short  time,  and  with  a  certain  tremor.  Sometimes  it  is  found  that 
each  eye  at  will  can  turn  completely  to  the  outer  canthus  ;  again,  one  or 
both  of  them  may  not  fully  reach  this  point,  and  at  the  moment  of  greatest 
abduction  will  become  tremulous.  In  looking  at  a  distance,  the  angle  of 
convergence  is  least,  and  suddenly  increases  as  the  object  nears  the  eye. 
This  shows  how  much  the  accommodation  exaggerates  the  deviation. 

We  also  have  strabismus  confer  gens  monolateralis.  While  one  eye  fixes, 
the  other  turns  in,  and  when  the  first  is  screened,  the  other  comes  to  the 
direct  position,  but  the  first  does  not  take  up  the  squint.  This  case  is  not 
common,  but  is  properly  called  monocular  converging  squint-  In  the  great 
proportion  of  these  cases  both  eyes  are  really  involved— -oneipnly  slightly, 
the  other  decidedly.  * 

It  is  often  the  fact  that,  besides  turning  in,  the  sq@ting  eye  turns  a 
little  upward.  This  will  be  true  of  each  in  altermMMi.  It  will  also  be 
noted  that  in  looking  down  the  squint  is  greater  Mrak  when  looking  up. 

Donders  regards  converging  squint  and  h^^rmetropia  as  standing 
almost  universally  for  cause  and  effect.  Hp-qa^ned  the  undue  necessity 
of  accommodation  in  H,  and  its  associati%  with  the  interni  as  both  the 
sufficient  and  efficient  cause  of  the  diicupSon  of  or  failure  to  maintain 
binocular  vision. 

Large  observation  has  modifiecWhese  views,  and  while  we  find  that 
hyperopia  acts  the  most  importan^Xtfrt  in  the  production  of  converging- 
squint,  we  have  many  statisticsw^ow  that  essential  muscular  defects  are 
also  operative.  wC/ 


following  : 
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The  latest  table  is  OT^Olby  Schweigger,  who  finds  in  446  cases  the 
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the  hyperopic  cases,  the  higher  degrees  of  error  do  not  produce 
t  in  that  proportion  which  would  be  looked  for  were  the  ciliary  mus- 
exclusively  the  potential  agent.  The  majority  of  the  cases  have  only 
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moderate  degrees  of  hyperopia.  It  is  found,  moreover,  that  the  angle  of 
deviation  is  not  in  any  demonstrable  ratio  to  the  amount  of  the  refractive 
error.  The  occurrence  of  ten  per  cent,  of  cases  of  myopia  among  this  cate¬ 
gory  is  a  notable  fact,  and  strongly  argues  for  a  modification  of  Professor 
Ponders’  views.  He  estimated  the  cases  of  myopia  with  convergence  at  only 
two  per  cent.  Professor  Schweigger  includes  among  the  emmetropic  cases 
some  of  simple  astigmatism  ;  but  in  this  I  think  an  error  is  committed,  be¬ 
cause  these  patients  are  always  strongly  stimulated  to  efforts  of  accommoda¬ 
tion,  and  therefore  of  the  recti  interni.  In  fact,  it  is  a  common  observation 
that  slight  astigmatism  is  attended  with  an  unusually  near  working  distance 
for  small  objects.  Primary  or  congenital  anomalies  in  the  muscles  are  not 
less  frequent  than  important  in  this  connection,  and  are  not  only  an  invita¬ 
tion  to,  but  are  undoubtedly  a  cause  of  squint.  This  view  is  strengthened 
by  the  correlative  fact  given  by  Schweigger,  that  while  he  collected  219  cases 
of  strabismus  convergens  with  H  not  less  than  he  also  had  117  cases  of 
H  not  less  than  -fa  which  had  no  squint  whatever.  Of  course  the  influence 
of  the  ciliary  muscles  would  in  both  categories  be  the  same,  while  the  in¬ 
fluence  of  the  extrinsic  muscles  must  be  invoked  to  explain  the  difference 
as  to  squinting.  This  fact  of  the  importance  of  irregularity  of  the  extrin¬ 
sic  muscles  becomes  manifest  in  strabismus  convergens  associated  with 
myopia.  In  them  the  affection  may  not  appear  in  early  life,  but  at  a  late 
period.  Out  of  eleven  cases  in  which  the  beginning  was  ascertained, 
Schweigger  found  that  the  inception  was  after  the  tenth  year  in  eight 
cases.  Irregular  action  of  the  muscles  will  cause  squint  in  choraic  and  in 
hysterical  subjects,  and  this  may  be  either  permanent,  or  more  usually 
temporary. 

It  is  important  to  measure  the  degree  of  squint.  This  can  be  done  accu¬ 
rately  only  in  terms  of  angles,  and  then  it  would  be  needful  to  know  the 
exact  centre  of  motion  of  each  eyeball  to  construct  a  pei^&A  diagram.  But, 
if  each  eye  has  sufficient  perception,  an  approximat&X^aSurement  in  an¬ 
gles  can  be  gotten  by  the  perimeter,  provided  the  ne^floes  not  cut  off  the 
view  of  the  squinting  eye.  But,  for  practical  use^Njris  customary  to  mea¬ 
sure  the  squint  by  noting  the  place  where  a  ffiffinb-line  from  the  centre  of 
the  pupil  falls  upon  the  lower  lid.  In  strume^Miave  been  devised  for  this 
purpose  :  one,  an  ivory  plate  laid  off  in  Mr.  Lawrence,  and  a  more 

correct  instrument  by  Galezowski.  In  SsUme  action  of  a  screw  places  a 
stem  over  the  centre  of  each  pupiL^d  the  distance  of  each  from  the 
median  plane  of  the  face  is  read  inxJillimetres  ;  the  difference  gives  the 
amount  of  squint.  Without  an  ffi^rument  the  deviation  can  be  laid  out 
upon  the  lower  lid  by  markiiigfwffli  ink  the  place  of  the  pupil  for  the  eye 
which  fixes,  and  the  spot4d0^mch  it  moves  when  the  squint  occurs.  In 
all  cases,  some  mode  of  jm^surement,  with  tolerable  accuracy,  must  be 
^adopted.  The  facihi^wqili  which  the  eye  moves  to  the  outer  can  thus, 
and  whether  this  excu^jin  is  attended  with  jerks,  is  to  be  noted.  By  this 
we  gain  an  idea  p^Jke  relative  strength  of  the  externi  as  they  oppose  the 
.  contraction  of  tk^ffterni  muscles. 

Pro<7?20Szs;#^iM'abismus,  after  becoming  permanent,  usually  remains 
about  thq^ame.  There  are,  however,  notable  variations  from  this  state¬ 
ment.  last  for  several  years,  and  at  ten  or  fifteen  years  of  age,  or 

even  so^late  as  thirty-five  or  forty,  disappear.  In  the  very  young  it  is  quite 
freqnml^for  strabismus  to  disappear.  This  would  seem  to  be  the  result 
ojlinbrease  in  power  of  the  externi,  but  on  this  point  there  are  as  yet  no 
^tcient  data  to  warrant  a  theory.  In  cases  where  the  degree  is  six  or 
[ore  millimetres,  and  the  recti  interni  are  evidently  greatly  superior  to  the 
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externi,  as  shown  by  the  limited  abduction  and  by  the  jerky  movement  in 
the  endeavor  to  reach  the  outer  canthus,  the  case  may  be  reckoned  as 
permanent.  Should  the  deviation  decrease  or  disappear  of  itself,  binocular 
vision  is  not  necessarily  established.  It  is  understood  that  spontaneous 
correction  of  squint  can  occur  in  persons  with  hypermetropia  who  do  not 
use  glasses.  When,  however,  squint  has  lasted  for  one  or  two  years,  if  the 
subject  is  over  five  years  of  age  it  is  likely  to  remain. 


Strabismus  Divergens. 

In  explanation  of  this  condition  we  have  to  assume  either  that  the 
externi  are  relatively  stronger  than  the  interni,  or  that  one  eye  taking  no 
part  in  vision,  because  of  its  great  deficiency,  is  allowed  to  deviate  pas¬ 
sively.  In  these  cases  the  accommodation  cannot  participate.  That 
optical  errors  are,  however,  to  be  kept  in  mind,  is  exhibited  by  a  table  of 
Schweigger,  viz. : 


Emmetropia . 

Permanent 
strab.  div. 

.  37 

Periodic 
strab.  div. 

28 

Hypermetropia  . . . . 

.  4 

5 

Myopia . 

....  59 

50 

100 

83  . 

..  183 

It  appears  now  that  myopia  comes  to  the  front  as  a  cause  in  sixty  per  cent, 
of  the  cases,  and  in  this  is  justified  the  statement  that  while  for  convergent 
squint  hypermetropia  is  the  chief  predisposing  cause,  for  dtwgent  squint 
myopia  takes  this  part.  In  the  latter  case,  it  is  seen  that  wah^e  noth  periodic 
as  well  as  permanent  strabismus,  and  as  in  convergent  sqfijft,  the  application 
of  the  eyes  to  near  objects  develops  the  deviation,  wLtfe^br  distance  the  eyes 
are  parallel.  For  myopic  cases,  when  not  corr^cte^yby  glasses,  the  paral¬ 
lelism  for  distance  is  intelligible,  because  therej^cT  incentive  to  active  use 
of  the  eyes,  by  reason  of  the  imperfect  sigkrfcs^\$:  glasses  be  worn  contin¬ 
ually,  they  remove  the  near  point  and  stini^la|e  me  active  use  of  the  motor 
muscles  and  of  the  accommodation,  so  thfcin  mild  cases  the  squint  may  dis¬ 
appear.  For  emmetropia  with  diverge^c^  we  have  to  deal  with  pronounced 
insufficiency  of  the  interni,  and  we  nmy  or  may  not  have  asthenopic  or  pain¬ 
ful  symptoms  such  as  were  descrrajfef  under  a  previous  heading.  If  the 
strabismus  be  permanent,  thm-o^e^  effort  at  binocular  vision,  and  no  pain, 
while  the  person  may  eith^^rae  one  eye  habitually  or  each  alternately. 
A  periodic  and  manifest  fflykrgence  may  be  attended  by  pain.  As  to 
recognition  of  double  imagfeihe  same  facts  exist  as  in  cases  of  convergence. 

It  is  frequently  the  rSct  in  divergence  that  there  is  an  emphatic  differ¬ 
ence  in  the  refracttqfepf  the  eyes.  One  may  have  E,  the  other  M.  Some¬ 
times  the  normal entirely  excludes  the  use  of  the  other ;  sometimes  the 
normal  is  usedtf&faistance,  and  the  myopic  for  near.  So,  too,  one  eye  may 
have  deci^e^^igmatism,  and  the  other  little  or  none.  The  better  eye  is 
the  one  deluded  on  ;  while,  if  both  be  properly  corrected  and  vision 
reach  a^ifficient  degree,  it  will  often  be  impossible  by  any  operation  or 
othe^^plns  to  change  the  patient’s  habits  of  seeing.  Instead  of  com- 
bi&ngme  eyes,  there  will  be  suppression  of  one,  and  often  it  is  remarkable 
how  quicklv  a  patient  accustomed  to  the  separate  use  of  each  eye 
continue  to  turn  first  one  and  then  the  other  to  the  object,  even  though 
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the  quality  of  sight  has  been  corrected  by  glasses.  Oftentimes,  besides 
the  lateral  deviation  there  is  vertical  deviation,  and  this  has  a  powerful 
influence  in  preventing  binocular  vision.  It  is  specially  characteristic  of 
divergent  squint  that  there  should  be  an  extraordinary  capacity  for  over¬ 
coming  prisms  held  vertically.  This  of  course  implies  the  capacity  for 
recognizing  double  images.  It  is  the  fewer  number  who  can  do  this,  and 
that  only  by  the  help  of  strong  abductive  prisms  or  after  an  operation. 
To  excite  double  images  in  divergence  is  even  more  difficult  than  in  con¬ 
vergence.  It  is  also  to  be  noted  that  many  cases  of  divergence  ensue  after 
the  loss  of  sight  in  one  eye.  This  happens  after  deep  opacities  of  the 
cornea  after  occlusion  of  the  pupil,  after  cataract,  or  detachment  of  the 
retina,  etc.  Under  these  circumstances  the  eye  wanders  away,  apparently 
not  because  of  weakness  of  the  interni,  but  usually  because  it  is  thrown 
out  of  use,  and  perhaps  the  configuration  of  the  orbit,  or  the  mode  of 
insertion  of  the  muscles  favors  it.  Divergence  is  more  often  the  effect  of 
monocular  blindness  than  is  convergence.  It  follows  that  divergent  stra¬ 
bismus  is  not  so  uniformly  confined  to  the  early  periods  of  life,  but  may 
begin  at  any  age,  and  as  a  rule  does  belong  to  an  age  later  than  is  charac¬ 
teristic  of  convergence. 

Cases  of  vertical  squint  (sursum  or  deorsum  vergens)  are  the  result 
of  paralysis  of  muscles  acting  about  the  horizontal  axis,  and  do  not  need 
special  description  except  under  the  head  of  treatment. 

Treatment. — The  object  to  be  attained  is:  1st,  to  remove  a  deformity; 
and  2d,  when  possible,  to  gain  the  power  of  correct  binocular  vision.  The 
latter  is  the  special  object  of  the  surgeon,  while  the  former  is  the  motive 
which  the  patient  has  in  view,  generally  being  unaware  that  an  improve¬ 
ment  of  sight  is  to  be  desired  or  is  possible. 

Treatment  of  a  gymnastic  kind  may  be  undertaken  ctaring  the  early 
stages  of  squint,  and  when  the  disease  is  not  fully  as^!5^hed.  If  the 
subject  is  very  young,  viz.,  under  three  years,  the  clii«£S*ossibilities  are  to 
avoid  employment  upon  very  small  objects,  and  to  tf^spel  the  child  to  use 
each  eye  by  screening  the  one  most  used  for  to^or  three  hours  daily ; 
also  to  place  it  in  such  relations  to  the  window\^  lights  as  to  induce  the 
eye  which  squints  to  look  in  that  direction,  object  simply  is  to  pro¬ 
mote  the  equable  use  of  all  the  muscles  eyes.  A  squinting  child 

should  not  be  encouraged  to  learn  to  ugac^aC  an  early  age,  and  all  causes  of 
irritation  should  be  completely  withhlN.  The  eyes  should  be  examined 
by  the  ophthalmoscope,  and  usuall^-nnder  atropine,  to  learn  what  the 
refraction  may  be.  It  will,  howev^jnot  be  expedient  to  order  glasses  for  a 
child  under  six  years  old  and  n^u&ly  no^  sooner  than  seven  or  eight.  The 
risk  of  accidents  in  breakiqA^^nrns  considerable,  and  if  they  are  found  to 
be  indispensable,  they  wih-X^given  for  reading  and  sedentary  occupations. 
If  it  be  found  that  gha$Sek#bviate  the  squint,  it  will  be  proper  to  let  the 
child  wear  them  for  a^gjAain  period  daily  to  keep  the  muscles  in  equable 
action.  The  use^oCgrisms  is  not  practicable.  It  is  sometimes  the  case 
that  atropia  wiLfc^tfeak  up  the  squint;  but  it  cannot  be  continuously 
employed,  aink-^Jsimply  palliative.  For  older  subjects,  when  intelligent 
enough  to^wperate  with  the  surgeon,  atropia  and  glasses  will  sometimes 
effect  a  cS^vespecially  in  the  periodic  type.  It  is,  however,  needful  to 
bestow Areat  pains  in  the  matter  by  teaching  the  child  to  recognize  and 
fusa^sSffie  images.  Daily  practice  with  prisms  in  producing  and  over- 
corn  mg'  double  images,  and  in  addition  the  correction  of  any  refractive 
s,  will  for  some  time  be  required.  A  considerable  difference  in  visual 
.ty  v^ll  not  prevent  binocular  co-ordination. 
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In  some  cases  we  resort  to  the  stereoscope.  Du  Bois  Beymond,  and 
more  lately  Javal,  have  strongly  commended  it.  One  must  choose  a  card 
which  has  on  one  field  the  half  of  a  square  and  the  other  half  on  the  other 
field,  or  on  one  a  dot  and  on  the  other  vertical  lines ;  or  spots  of  different 
colors,  or  at  different  heights,  on  the  respective  fields.  By  such  tests 
the  patient  is  made  conscious  of  the  use  of  each  eye,  and  when  he  may 
be  bringing  the  fields  together.  There  is  no  guarantee  with  the  ordi¬ 
nary  pictures  that  he  really  uses  both  eyes ;  the  usual  stereoscope  will 
often  not  be  suitable,  but  one  in  which  prisms  and  special  correcting- 
glasses,  or  prisms  alone,  will  be  made  from  the  trial  case  of  glasses  to  suit 
the  demands  of  the  case.  Cases  of  periodic  squint  may  in  this  way  often 
be  cured,  and  permanent  squint  is  sometimes  dealt  with  successfully.  But, 
for  the  former,  and  especially  for  the  latter  cases,  the  undertaking  is  ex¬ 
tremely  tiresome.  For  patients  with  periodic  squint  able  to  appreciate  and 
fuse  double  images,  and  not  with  too  great  disparity  in  visual  acuity  of 
their  eyes,  the  attempt  may  be  promising.  But  even  with  them  we  have 
a  lack  of  balance  in  the  muscular  apparatus  which  may  demand  mechanical 
correction.  It  therefore  results  that  an  operation  is  to  be  advised  in  the 
great  majority  of  cases.  I  consider  it  not  proper  to  operate  until  six  or 
seven  years  of  age,  when  a  child  has  acquired  a  proper  understanding  of 
test-types  and  other  incidents  of  an  examination.  There  is  no  harm  to 
sight  from  waiting,  and  the  observance  of  hints  as  to  the  exercise  of  the 
muscles  will  be  all  that  can  be  usefully  done.  An  earlier  operation  is  very 
likely  not  to  be  as  advantageous,  both  because  the  muscles  are  not  fully 
developed  and  because  of  the  difficulty  of  applying  optical  treatment.  The 
operation  is  strictly  a  tenotomy — not  myotomy,  as  in  the  days  when  first 
performed.  The  tendon  is  severed  from  the  globe,  and  Iry  the  elasticity 
of  the  muscle  is  drawn  back  to  acquire  adhesion  in  a  newsjLt.  Of  course, 
the  farther  in  front  its  insertion  lies,  the  greater  rotaKcta  m  will  be  pos¬ 
sible  for  the  muscle  to  effect.  As  a  fact,  the  insertid^T the  rectus  inter¬ 
ims,  on  an  average,  reaches  forward  7  mm.  beyon<k"^fe  spot  where  it  first 
touches  the  sclera  (Volkman),  the  eye  looking  straight  forward.  For  the 
rectus  externus  the  overlapping  part  is  13  Now,  if  the  degree  of 

strabismus  convergens  be  5  mm.,  the  in*fcqlfcffs  is  shortened  by  5  mm., 
while  its  opponent  is  stretched  5  mm.  Uf)^  dissect  up  the  insertion  of 
the  internus  so  that  the  externus  may  i^rnme  eye  around  5  mm.,  we  have 
gained  the  desired  purpose,  althougl^j  aoes  not  require  that  the  internus 
shall  retract  5  mm.  from  its  original  insertion.  It  does  retract,  but  the 
activity  of  the  externus  must  buhM^he  globe  to  position. 

The  operation  for  converqg»fee/LS  performed  as  follows  : 

The  patient  is  anoesthe^^f  but  not  to  the  most  profound  degree  ;  the 
wire  speculum  separa^^ros  lids.  With  a  spring-catch  fixation  forceps, 
seize  the  conjunctiva  neartne  outer  border  of  the  cornea  on  the  horizon, 
and  roll  the  eye  to  t0fer4>uter  canthus.  It  may  be  let  fall  as  seen  in  Fig. 
55,  and  will  lioldJfe^  eye  steady.  Take  up  the  conjunctiva  by  toothed 
thumb-forceps,  ^Syhvay  between  the  inner  margin  of  the  cornea  and  the 
caruncle,  sa  a^b^lift  a  horizontal  fold  ;  a  long-bladed  pair  of  scissors  with 
probed  l^^^nip.s  the  fold,  and,  gliding  beneath  the  conjunctiva,  loosens 
the  conne^fcve  tissue  overlying  the  tendon.  Through  the  wound  intro¬ 
duce  tjA  forceps  and  seize  the  end  of  the  tendon  ;  have  it  clearly  in  view, 
and^vMJJ  the  scissors  make  a  small  opening,  and  through  this  aperture 
ei^er'a  strabismus- hook.  The  upper  half  of  the  tendon  is  cut  away  from 
jk^globe,  the  hook  next  slipped  below  the  remaining  part  of  the  tendon, 
mid  this  similarly  cut  away.  To  bring  the  hook  in  place  after  it  has 
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entered  the  perforation  through  the  tendon,  it  is  laid  flat  and  the  point  is 
directed  away  from  the  part  to  be  severed  ;  then  turning  it  over  the  con¬ 
vexity  of  the  eye,  it  is  rotated  under  the  bit  of  tendon  to  be  cut.  All  futile 
fishing  is  thus  avoided,  and  when  in  position  the  handle  of  the  hook  is  laid 
over  the  nose,  and  its  convexity  pressing  upon  the  insertion,  there  is  no 
difficulty  in  making  a  close  division  between  the  hook  and  the  sclera.  Care 
is  to  be  taken  to  divide  all  fibres  adhering  to  the  barbed  and  probe-pointed 
tip  of  the  hook.  The  blunt  barb  (a  suggestion  of  Dr.  Theobald)  prevents 
the  hook  from  slipping  away,  and  makes  it  easier  to  secure  all  the  tissue. 
When  all  is  supposed  to  be  severed,  the  hook  is  to  be  swept  around  to 
catch  any  remaining  fibres ;  but  no  cuts  are  to  be  made  into  the  capsule 
of  Tenon  on  the  sides  of  the  tendon.  At  the  close  of  the  operation  the 
conjunctival  wound  will  have  been  stretched  somewhat,  but  at  first  it  is  to 


be  as  small  as  will  permit  the  scissors  totpass  through,  and  great  care  is  to  be 
observed  not  to  disturb  it  unnecessarflw^  Usually  no  important  hemorrhage 
occurs  until  after  the  tend<  ut  there  will  be  very  variable  experien¬ 


ces.  If  a  large  thrombus  for] 
effect  of  the  tenotomy.  It  isg 
during  the  operation,  an 


r ter  the  conjunctiva,  it  will  increase  the 
is  to  try  to  get  it  out.  If  bleeding  occur 


:ant  will  remove  it  by  bits  of  rag,  wdiich  I 


prefer  to  sponges.  when  extreme,  is  irrigation  with  iced  water 

needful,  or  pressure  fonltne  closed  lid  with  a  sponge  wrung  out  of  iced 
water.  The  great  nomtfis  to  make  the  wounds  as  small  as  possible,  to  limit 
the  interference  §tn01y  to  the  insertion  of  the  tendon,  and  to  avoid  all  un¬ 
necessary  dissec^n.  A  tenotomy  thus  performed  will  not  always  be  at¬ 
tended  by<tb^\ime  degree  of  effect,  but  it  will  usually  cause  a  correction 
of  about 

Shah  o$b  eye,  or  both,  be  operated  on  ?  For  deviations  of  6  mm.  or 
less,  bjsijk one  eye  should  be  touched.  After  two  weeks,  if  notable  squint 
ren5"^p3^the  second  eye  may  be  dealt  with,  and  very  circumspectly.  For 
^abismus  of  higher  degrees,  both  eyes  are  to  be  operated  on ;  but  if  not 
^CTditer  than  10  mm.,  it  is  prudent  to  take  them  at  different  times,  giving 
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at  least  two  weeks  or  more  interval.  For  myself,  in  such  cases  I  most 
frequently  deal  with  both  eyes  at  once.  Much  regard  is  to  be  given  to  the 
amount  of  elasticity  of  the  rectus  externus,  and  how  well  the  eye  rolls  to 
the  outer  angle.  The  best  form  of  scissors  is  shown  in  the  cut,  as  well  as 
Theobald’s  strabismus  hook. 

In  estimating  the  effect  produced,  the  patient  must  be  allowed  to  fully 
recover  from  the  anaesthetic.  During  anaesthesia  the  eyes  will  often  widely 


r 


Fig.  56. 


Fig.  57. 


some  millimetres 
Lsensible,  I  do  a 


diverge,  but  to  this  little  value  attaches.  If  convergence 
remains  after  one  tenotomy  while  the  patient  is  sl^ 
second  tenotomy  on  the  other  eye,  carefully  attem||mi 


to  proportion  it  to 


the  degree  desired.  /  \ 

When  all  is  done  that  seems  proper,  the  p^miA  must  be  able  to  perform 
all  the  associated  movements  of  the  eye^mjQjo  converge  up  to  five  inches 
easily.  Should  a  slight  squint  of  say'fimK  remain,  this  maybe  safely 
disregarded.  Should  a  divergence  of  Mm.  be  found  at  near  fixation, 
one’s  conduct  will  depend  on  the  degree  of  hypermetropia,  on  the  visual 
acuity  of  both  eyes,  and  on  the  power  of  recognizing  double  images.  If 
the  patient  have  H  or  greateg!And  both  eyes  have  good  sight  and  ca¬ 
pacity  for  double  vision,  a  sh^^Mvergence  will  be  spontaneously  rectified. 
If  the  refractive  error  b§  small  and  vision  in  one  eye  be  poor,  no  diver¬ 
gence  must  be  allowed  ieSs&main.  The  means  of  controlling  the  result 
after  doing  the  ten^fbrhy  is  found  in  a  suitable  introduction  of  sutures. 
In  cases  where  the  teu^fomy  gives  an  immediately  satisfactory  effect,  a  su¬ 
ture  is  used  to*d^W  together  the  edges  of  the  conjunctival  wound  ;  this 
procures  quick^Maon,  and  prevents  sprouting  granulations  as  an  after-re¬ 
sult.  Th§  sti&rof  finest  silk  (black,  so  as  to  be  easily  seen  afterward)  is 
to  be  pi^l^from  above  downward,  by  a  curved  needle  and  proper  holder 
(Sands**^$J  far  the  best).  The  caruncle  is  drawn  upon,  and  its  tendency 
to  sirffc  counteracted.  But  the  stitch  can  be  made  to  restrain  the  effect 
oi^feS§\tenotomy  by  taking  in  its  bite  a  larger  quantity  of  tissue.  The 

EiSe  must  be  short  and  have  a  sharp  curve.  If  sunken  deep  into  the 
don,  and  also  well  under  the  conjunctiva  near  the  cornea,  a  decided  re¬ 
gion  in  the  effect,  follows  its  being  tightened.  By  a  little  care,  very 
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accurate  results  can  thus  be  secured.  Some  time  is  consumed,  but  the 
patient  will  submit  then  much  better  than  later.  Even  after  twenty-four 
hours  if  it  is  seen  that  a  decided  over-correction  has  been  made,  the  error 
can  be  rectified  by  loosening  the  recent  attachment  of  the  muscle  with  a 
small  strabismus-hook,  and  putting  in  a  stitch  deeply  and  firmly  enough 
to  draw  the  eye  into  its  proper  position. 

On  the  other  hand,  we  may  find  that  the  tenotomy  has  not  been  adequate. 
There  may  have  been  a  single  or  a  double  operation.  If,  after  a  single 
operation,  only  two  or  four  millimetres  remain  uncorrected,  a 
little  more  of  the  subconjunctival  tissue  may  be  divided,  or  a 
little  cut  ventured  into  the  lateral  connections  of  the  tendon  ; 
but  such  measures  must  be  very  cautiously  undertaken.  A 
better  and  safer  thing  is  to  aid  the  ineffectual  contraction  of 
the  externus  by  an  intensifying  suture.  This  may  be  put  into 
the  conjunctiva  over  the  outer  side  of  the  sclera,  gathering  up  a 
roll  of  the  membrane,  which,  like  a  tuck,  shall  draw  the  eye-ball 
around  (v.  Graefe).  Another  way  is  to  run  a  thread,  which 
shall  have  a  needle  at  each  end,  vertically  into  the  conjunctiva 
at  the  outer  side  of  the  cornea,  pass  it  through  the  skin  at  the 
outer  canthus,  and  tie  it  over  a  small  roll  of  sticking-plaster, 
or  bit  of  match  (Knapp).  The  suture  may  be  cut  in  twenty- 
four  hours  and  removed. 

Where,  however,  we  have  a  paralyzed  muscle,  or  one  which, 
by  having  been  too  freely  divided,  has  lost  control  of  the  eye, 
and  the  deviation  is  large,  say  more  than  ten  millimetres,  some¬ 
thing  more  than  tenotomy  must  be  done.  For  such  cases  we 
perform  advancement  of  a  muscle.  There  are  several  ways  of 
doing  this.  In  all  cases  the  tendon  of  the  impaired  muscle  is 
loosened,  and  by  means  of  sutures  drawn  forward  to  a  pj&ee^n 
front  of  its  original  insertion.  The  simplest  proceedwj^is  to 
divide  the  opponent,  then  take  up  the  tendon  of  the^&ak  mus¬ 
cle  and  put  sutures  through  it  and  the  overly inj^fSiij  unctiva, 
and  attach  them  to  the  strip  of  conjunctiva  foaming  at  the 
border  of  the  cornea.  Some  of  the  tissue  musffbe  cut  out,  and 
the  effect  obtainable  is  small,  because  thei^frfcp^s  will  not  bear 
much  strain.  /  \-S 

Another  proceeding  is  much  aidedjby  using  a  clamp  stra¬ 
bismus-hook  made  by  Wecker  (see  F^^58).  We  suppose  the 
rectus  internus  to  be  operated  on£)The  opponent  is  divided  ; 
the  tendon  is  brought  to  view  free  opening  of  the  con¬ 
junctiva,  and  loosened  do wn^^^iw  caruncle,  lifting  the  tissues 
freely.  Then  slip  one  bku&^Sf  Wecker’s  hook  under  the  ten¬ 
don  and  push  it  dowun^jir  as  it  will  go,  so  as  to  get  a  deep 
bite.  Then  shove  dowi\£]^b  other  blade,  and  don't  let  the  mus¬ 
cle  slip.  Its  inser^i^jnis  now  severed.  It  is  lifted  up  and  fully 
loosened,  while  aa^sory  cuts  are  made  into  the  adjacent  tis¬ 
sues  on  the  sid^kjftf  the  muscle.  A  thread  with  a  needle  on 
each  end  isj&^ea  transversely  across  the  muscle,  quilting  it  in 
and  out,  bfcSi^u  the  Wecker  hook.  Each  needle  is  then  thrust 
beneath  ihe  conjunctiva,  in  the  direction  of  the  insertion  of  the  rectus 
supej^S^aipd  rectus  inferior,  respectively.  The  globe  is  turned  strongly 
Vby  fixation-forceps ;  the  superfluous  conjunctiva  is  snipped  away, 
►  to  avoid  a  wrinkle  at  the  inner  side  of  the  globe,  and  the  ends  of 
bread  are  tied.  They  pull  up  the  conjunctiva  so  much  that  the  thread 


Fig.  58. 
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does  not  touch  the  cornea.  The  edges  of  the  conjunctival  wound  are  su¬ 
tured.  The  opponent  of  the  other  eye,  as  is  usually  necessary,  is  now 
divided,  and  sometimes  both  the  opponents  are  freely  dissected  up.  It 
requires  two  assistants  for  this  operation.  1  have  mentioned  the  use  of  a 
single  thread.  Usually  two  principal  sutures  are  used,  and  in  adjusting 
them  care  must  be  taken  not  to  twist  the  globe  in  its  vertical  meridian. 
Free  incisions  are  made  in  this  operation,  and  parts  have  to  be  exten¬ 
sively  detached.  Hence,  pretty  sharp  reaction  occurs,  and  the  conjunctiva 
becomes  much  infiltrated. 

Another  mode  of  performing  this  operation  has  just  been  proposed  by 
Dr.  Prince,  of  Jacksonville,  Ill.  (see  St.  Louis  Medical  and  Surgical  Journal , 
June,  1881).  I  have  practised  it  once  in  a  case  of  paralysis  of  the  third 
nerve,  and  have  been  pleased  with  the  method  (see  Fig.  59). 

I  quote  his  description  : 

“  Operation. — The  patient  being  asleep  and  a  speculum  introduced,  a 
fold  of  conjunctiva  over  the  insertion  of  the  tendon  of  the  muscle  to  be  ad- 


59. 

vanced  is  grasped  with  th^n^ation-forceps  and  elevated.  A  needle  armed 
with  a  silk  suture  is  mssfca  through  the  elevated  conjunctiva,  parallel  to 
and  about  two  or  thteemillimetres  from  the  corneal  margin,  after  which 
the  needles  are  cuSZJff,  making  two  loop  sutures,  as  represented  in  the 
Fig.  (a)  and  (a'hO 

“A  smalPtfpehmg  through  the  conjunctiva  and  Tenon’s  capsule  below, 
and  opposite^ie  insertion  of  the  tendon  to  be  advanced,  is  then  made  in 
the  usual manner,  to  admit  of  the  introduction  of  one  branch  of  Wecker’s 
doulri&^hespk,  or  appropriate  forceps,*  which  is  passed  underneath  the  ten- 


'or  forceps,  address  Aloe,  Hernstein  &  Co., 


300  North  Fourth  Street,  St.  Louis, 
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don  and  drawn  tense  when  the  remaining  branch  is  lowered  upon  the  con¬ 
junctiva,  including  tendon  and  cellular  tissue. 

“  This  done,  the  tendon  with  the  conjunctiva  is  separated  from  the  ball 
at  its  insertion,  by  the  introduction  of  one  blade  of  the  scissors  through 
the  opening  previously  made. 

“  Lifting  the  detached  tendon  from  the  ball  by  means  of  the  forceps,  the 
needles,  carrying  the  double-loop  suture,  are  introduced  from  within  out¬ 
ward  through  muscle  and  conjunctiva,  as  indicated  ( b )  (&'),  the  position 
of  the  points  of  puncture  depending  on  the  effect  desired.  This  step  is 
facilitated  by  arranging  the  needle-holder  to  carry  both  needles  at  once, 
which  is  important  when  no  anaesthetic  is  employed,  for  the  requisite  time 
is  thereby  reduced  to  about  two  minutes. 

“  Upon  the  introduction  of  the  sutures,  the  forceps  is  to  be  liberated 
by  separating  the  contused  tendon  and  conjunctiva  with  scissors  along  the 
dotted  line  to  the  right  in  the  figure,  the  needles  being  cut  off  as  indicated. 

“A  subconjunctival  division  of  the  opposite  tendon  having  been  made  at 
the  commencement  when  necessary,  the  advancement  is  accomplished  by 
isolating  and  twisting  sutures  (a)  and  (b)  which  form  secure  loops,  respec¬ 
tively  through  the  conjunctiva  and  muscle.  The  parts  being  cleared  of 
blood,  a  knot  is  formed  and  drawn  until  the  tendon  is  deemed  sufficiently 
advanced,  when  it  is  secured  by  a  simple  bow.  The  conjunctival  gap  will 
have  simultaneously  been  closed.  After  recovery  from  the  anaesthetic, 
and  upon  the  return  of  the  muscular  tonicity,  an  examination  is  made  to 
ascertain  the  success  of  the  operation.  The  patient  being  directed  to  fix 
some  object,  there  should  be  no  motion  upon  alternately  covering  either 
eye. 

“If  this  b'e  the  case,  the  remaining  sutures  ( a’ )  and  ( b'),  after  some 
hours,  should  be  withdrawn.  Should  the  effect  not  have  be&n  sufficient,  the 
sutures  (a)  and  (6)  are  to  be  still  further  tightened— a^mich  as  may  be 
necessary  to  give  parallelism  to  the  eyes — and  the  kno&gfeufed,  some  time 
after  which  the  remaining  sutures  (a')  and  (b')  are  tp^sAemoved  as  before. 
Should,  on  the  contrary,  the  effect  of  the  operatifiK  nave  been  too  great, 
the  stitch  may  be  loosened  or  cut  with  the  sci&s65^and  removed,  the  ten¬ 
don  allowed  to  retract,  and  the  remaining  rese»*^»utures  (a)  and  (6)  brought 
into  requisition,  twisted,  formed  into  a  kn$f?%h^.  sufficiently  drawn  to  make 
the  effect  of  the  operation  perfect.  /  V-/ 

“The  stitch  may  be  allowed  to  renSip  until  it  becomes  loose,  when  it 
can  be  removed  without  pain.”  VJ 

After-treatment. — Simple  tenotc^y  is  never  attended  by  serious  reaction  ; 
in  two  or  three  days  the  patientfwSlbe  going  about,  and  the  subconjunc¬ 
tival  ecchymosis  will  last  tenvd0jnfeen  days.  The  bandage  may  be  kept  on 
for  twelve  hours,  and  af tensed  a  compress  wet  in  cold  water  used  as  the 
patient  likes.  Once  I  iffkjssfcvere  reaction  after  tenotomy  of  the  externus, 
causing  orbital  cellulit^^nd  calling  for  active  treatment  during  a  week. 
The  same  result  has$«en  recorded  by  others.  In  another  case,  after  tenot¬ 
omy  of  both  intem^true  diphtheritic  inflammation  attacked  the  wounds 
and  threaten^cjrb^sdoss  of  both  eyes.  The  sight  was  preserved  to  each,  but 
an  extreme^Mhismus  divergens  was  substituted  for  the  pre-existing  con¬ 
vergence.  boy  was  about  twelve  years  old,  and  seemed  healthy,  but 

lived  in  ^s<kne  squalid  home.  I  have  operated  on  many  hundred  cases  by  te- 
notoaqif\a^d  remember  only  these  two  serious  events.  Usually  the  patients, 
if  at  the  public  clinic,  are  allowed  to  go  home  after  the  operation 

ajmjfeturn  on  the  third  day.  Then  the  conjunctival  suture  is  taken  out, 
\o£hf  let  alone,  it  drops  in  about  a  week.  Advancement  of  the  tendon  is  a 
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more  important  operation,  and  in  direct  ratio  to  the  amount  of  surgical 
interference.  The  patient  must  be  kept  in  bed  ;  the  bandage  left  on  for 
twenty-four  hours,  and  then  cold  water,  iced  or  not,  as  the  sensations  of 
the  patient  indicate,  kept  on  the  eye  continually,  night  and  day,  until  the 
reaction  abates.  There  will  be  some  chemosis  and  swelling  of  the  lids  ; 
often  at  the  operation  the  cornea  will  be  overlapped  by  the  conjunctiva. 
In  two  cases  I  have  had  suppuration  of  the  cornea  and  panophthalmitis. 
In  one  the  man  had  undergone  twelve  tenotomies  at  the  hands,  first,  of 
an  ignorant  practitioner  in  New  York,  and  afterward  at  various  Euro¬ 
pean  clinics.  He  was  still  distressed  by  diplopia,  and  had  divergence.  In 
my  search  for  the  retracted  and  much  adherent  internus,  extensive  dis¬ 
section  was  unavoidable,  and  the  resulting  reaction  was  more  than  the  eye 
could  endure.  At  the  expense  of  his  eye  the  patient  was  content  to  be 
freed  from  diplopia.  In  another  case  of  congenital  paralysis  of  the  third 
nerve,  with  extreme  upward  strabismus  and  a  very  myopic  eye,  in  a  girl 
fifteen  years  old,  I  had  already  made  an  ineffectual  attempt  to  sever  the  in¬ 
ferior  oblique  at  its  origin.  Four  weeks  later  I  performed  advancement  of 
the  inferior  rectus  and  tenotomy  of  the  superior  rectus  of  the  damaged  eye, 
and  this  was  followed  by  ulceration  of  the  cornea,  perforation,  staphyloma, 
and  panophthalmitis.  In  both  these  cases  of  failure  the  complicating  cir¬ 
cumstances  seem  to  account  for  the  disaster.  In  all  my  other  cases  of 
advancement,  which  have  been  not  less  than  twenty,  the  requisite  result 
has  been  attained. 

Ultimate  results  of  strabismus  operations. — A  perfect  cure,  by  which 
must  be  included  establishment  of  true  binocular  vision,  is  not  gained  in 
more  than  twenty  per  cent,  of  the  cases.  To  reckon  this  result  so  high  as 
fifty  per  cent.,  as"  Knapp  does,  is  to  confound  an  apparent  binocular  fixa¬ 
tion,  in  which  double  images  cannot  be  evoked  by  prisms,  ^ith  true  binoc¬ 
ular  vision.  The  removal  of  the  deformity  and  restorsdi^Af  a  comely  and 
harmonious  appearance,  is  a  result  whose  frequency  will^ary  among  oper¬ 
ators.  Inasmuch,  however,  as  convergence  is  farJ^ICbffensive  in  appear¬ 
ance  than  divergence,  it  is  always  better  to  leave  -^ne  or  two  millimetres  in 
this  direction  than  in  the  other.  It  may  be  added  that  excessive  effect  in 
cases  of  H  can  be  diminished  by  avoiding  gppes,  and  by  resorting  to  ad- 
ductive  prisms  and  the  stereoscope  ;  wKTTV^Je  effect,  when  too  small,  can 
be  increased  by  atropine,  which  perraitV»sight  only  for  distance.  More¬ 
over,  turning  the  eyes  toward  or  as&:  from  the  erroneous  muscle  will 
increase  or  diminish  the  effect  withiikme  first  week.  If  a  given  effect  is  to 
be  carefully  maintained,  the  patil6j&^  must  wear  a  bandage  over  both  eyes 
for  several  days.  This  applies^K  to  critical  cases.  It  therefore  follows, 
that  after  an  operation  a^ti|b1ris  to  be  watched  for  several  weeks,  and 


perhaps  kept  under  tre; 
etc.,  to  enable  him  to(  ~ 
happens,  one  eye  is  p< 


t  by  prisms,  stereoscope,  atropine,  glasses, 
:e  command  of  his  eyes.  But  when,  as  often 
itently  left  out  of  play,  we  then  have  to  depend 
solely  upon  the  collection  of  the  muscular  adjustment,  and  must  be  sure 
not  to  fall  into  tke^rror  of  incipient  divergence.  Strabismic  patients  often 
claim  that  ^y^^bperation  they  gain  better  sight.  This  will  be  true  in  a 
proper  sen|2S^hen  full  binocular  vision  is  gained.  It  will  also  be  true,  in 
that  increa^aa  usefulness  of  the  squinting  eye  is  gained  by  enabling  it  to 
fix  properly,  and  perform  accommodation  as  it  could  not  before.  But  the 
actiM^aJn  in  visual  acuity  is  generally  only  moderate.  Many  anomalies 
aiM  varieties  offer  themselves  among  strabismic  patients,  which  must  be 
pDto  each  one’s  experience  to  trace  out,  and,  if  possible,  to  classify. 
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Strabismus  Deorsum  Vergens,  or  Sursum  Vergens, 


is  to  be  treated  by  operating  on  the  rectus  inferior,  or  on  the  rectus  supe¬ 
rior.  The  obliqui  are  not  suitable  for  interference.  As  a  rule,  only  tenot¬ 
omy  is  to  be  done  ;  and  it  is  to  be  observed  that,  because  of  the  greater 
delicacy  of  the  oculo-orbital  fascia  about  these  tendons,  the  muscle  will  slip 
back  more  freely  than  happens  with  the  lateral  muscles.  It  is  also  to  be 
remembered  that  division  of  the  superior  rectus  acts  by  association  on  the 
levator  palpebrse  superioris,  and  is  followed,  not  only  by  a  depression  of 
the  globe,  but  by  lifting  of  the  upper  lid,  by  which  an  unusual  amount  of 
sclera  will  be  exposed  above  the  cornea.  This  fact  may  be  utilized,  if  there 
be  partial  ptosis,  both  to  aid  the  levator  of  the  lid  as  well  as  the  depres¬ 
sor  of  the  globe,  v.  Graefe  correctly  taught  that,  if,  for  instance,  the  left 
eye  squint  upward  to  a  slight  degree,  its  rectus  superior  is  to  be  cut  so  as 
to  give  proper  correction  when  looking  down.  Division  of  the  opposite 
(right)  rectus  inferior,  would  cause  this  eye  to  go  up  toward  its  fellow, 
and  induce  insufficiency  for  both  inferiores  in  looking  down.  The  degree 
of  defect  in  motility,  on  the  part  of  the  faulty  muscle,  will  decide  which 
alternative  is  to  be  chosen.  In  bad  cases,  both  the  rectus  superior  of  one, 
and  the  rectus  inferior  of  the  other,  will  have  to  be  weakened.  For  stra¬ 
bismus  convergens  or  divergens,  with  upward  or  downward  deviation,  it  is 
proper  to  cut  the  adjacent  tissues  rather  freely  on  that  side  of  the  con¬ 
tracted  muscle  to  which  it  most  deviates. 


NYSTAGMUS. 


An  oscillatory  movement  of  both  eyes  quick  and  je^ky,  greater  at 
some  times  and  in  some  positions  than  in  others^^fche  characteristic 
of  this  disease.  In  very  rare  cases  one  eye  alone,  is  affected.  The  con¬ 
dition  is  usually  congenital.  It  is  almost  aba&%  associated  with  am¬ 
blyopia,  while  it  of  necessity  much  impairs  UjieAivailable  acuity  of  sight. 
We  often  find  it  with  congenital  cataract, partial  and  total,  also  after 


ophthalmia  neonatorum  with  central  opacit^of  the  cornese  ;  it  is  almost 
invariable  in  albinoes,  and  we  see  it  fo  cSlses  of  extreme  hyperopia,  and 
sometimes  with  congenital  choroidifcfeXt  the  maculae.  Frequently  there 
is  convergent  strabismus.  The  movement  may  be  lateral,  vertical,  or  rota¬ 
tory,  or  all  combined.  The  cases  are  almost  always  congenital ;  yet  I  saw, 
by  the  kindness  of  Dr.  H.  ^S^illiams,  of  Boston,  a  man  who  had  ac¬ 
quired  the  power  of  volun^Ww-nystagmus  after  having  been  for  some  eye- 
trouble  confined  for  several  weeks  in  a  dark  room.  A  form  of  nystagmus, 
lately  noticed,  afiectsfmdividuals  among  high  mountains,  and  especially 
those  who  work  in  mines.  It  comes  in  adult  life,  is  most  noticeable  to¬ 
ward  night,  is  periodic  or  paroxysmal,  is  induced  by  looking  in  certain 
directions,  and  ^otHo  be  attended  with  vertigo.  Nystagmus  among  the 
English  minerS^Eas  been  described  by  Oglesby,  and  is  attributed  to  their 
unhealthy  groundings  and  the  downward  posture  of  the  head  in  their 
work.  Some  by  refraining  from  work  would  seem  to  get  well,  only  to  re- 
lapse  (^returning  to  the  mines.  Commonly  cases  of  nystagmus  are  not 
awa^^fVhe  movement  of  the  eyes,  except  by  its  effect  upon  sight.  Some 
pXsons,  despite  this  trouble,  have  highly  useful  vision.  They  are  apt  to 
bp  myopic,  and  distant  vision  is  below  the  standard,  but  near  work  may  be 
prosecuted  with  great  success.  In  New  York  I  have  known  two  notable 
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cases — one  a  distinguished  musical  composer  and  teacher,  and  the  other  a 
well-known  practical  chemist.  Both  of  them  were  albinoes. 

This  condition  is  sometimes  dependent  on  brain-lesions  of  recent  oc¬ 
currence.  For  example,  it  has  been  seen  to  follow  blows  on  the  head,  also 
apoplexies,  but  with  no  definite  localization,  and  in  softening  as  well  as  in 
hemorrhagic  pachymeningitis.  In  some  chronic  brain  diseases  it  has  been 
noted,  and  the  matter  has  been  summed  up  by  Kobin  (“  Des  Troubles  Ocu- 
laires  dans  les  Malad.  de  l’Encephale,”  1880).  “Nystagmus,  unilateral  or 
double,  permanent  or  temporary,  exhibiting  itself  with  other  convulsive 
or  with  paralytic  symptoms,  indicates  an  encephalic  lesion.  In  general 
this  will  be  at  the  base  or  on  the  convexity  behind  the  fissure  of  Sylvius 
(region  of  the  angular  gyrus).  In  the  former  case  it  will  often  be  compli¬ 
cated  with  paralysis  of  the  motor  nerves  of  the  eye  or  of  the  optic  ;  in  the 
latter  case  (when  on  the  convexity)  there  will  be  epileptic  attacks,  hemi¬ 
plegia,  etc.,  but  we  cannot  venture  on  any  exact  localization.”  Irritation 
of  the  peduncles  has  caused  this  symptom  in  experiments  by  Scliiff.  It 
occurs  among  the  insane  and  the  neurotic.  It  is  very  frequent  in  dissemi¬ 
nated  sclerosis  of  the  brain  and  cord.  With  locomotor  ataxy  it  is  very 
rare.  A  not  infrequent  picture  in  a  case  of  brain  disease  of  the  kind 
now  noted  is  the  concurrence  of  rotation  of  the  head,  conjugate  deviation 
of  the  eyes,  and  nystagmus  ;  what  the  connection  between  them  may  be  is 
yet  undetermined.  Nystagmus  may  be  seen  in  cases  of  aphasia  and  of 
labio-glosso-laryngeal  paralysis. 

It  thus  becomes  evident  that,  while  most  cases  exhibit  a  complex  causa¬ 
tion,  consisting  both  of  defective  sight  and  of  irregular  innervation  of  the 
muscles,  other  cases  depend  alone  upon  lesion  of  innervation,  and  this  of 
central  origin.  As  to  the  former  class  of  cases,  it  cannot  bes<k>ubted  that 
the  irregular  movements  are  in  very  many  due  simply  to  the^mt  of  mo¬ 
tive  for  correct  binocular  fixation,  from  lack  of  predominance  of  the  macula 

lutea.  J*CS> 

Treatment  of  these  cases  is  of  little  service.  FoA|bme  the  correction 
of  optical  errors,  so  far  as  it  can  be  accomphsh^^Cjlder  the  difficulties  of 
the  examination,  is  valuable.  For  those  with  ./Strabismus  convergens,  te¬ 
notomy  of  one  or  both  interni  is  advisable/*  Fliave  done  tenotomy  of  the 
interni  when  no  strabismus  existed,  but  Whe&dlhe  lateral  movements  were 
excessive,  and  found  benefit  ensue.  The^Wee  of  tremor  was  abated  ;  but, 
as  a  rule,  an  operation  is  not  fitting.  Afbmotic  patients  wear  dark  glasses, 
and  especially  those  with  side-piecg^/)  cut  off  the  glare  of  light ;  and  all 
nystagmic  patients  hold  fine  obie<fijj5uose,  and  have  some  choice  position 
of  the  head  in  which  their  trouble  if?  less  annoying.  Excitement  greatly 
aggravates  the  tremor,  and  it^^feally  remains  unaltered  through  life.  For 


an  exhaustive  study  of 
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Oph.,  xxiv.,  4,  pp.  237-3^^11] 
disease  m  the  brail},  ^J^t 
rate  article  is  by  ±r  I 
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us,  see  an  article  by  Baehlman :  Arch,  filr 
is  conclusions  tend  to  locate  the  cause  of  the 
f,  at  what  region  is  undetermined.  Another  elabo- 
glesby :  Brain ,  vol.  ii.,  July,  1880. 
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ptom  thus  designated  has  been  noted  in  literature,  in  isolated 
ies,  by  some  of  the  early  authors  of  the  present  century  ;  but  Achille 
8,  Vulpian  in  1866,  and  Prevost  in  1868,  systematically  described  it, 
attempted  its  explanation. 
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Many  have  since  written  upon  it,  and  the  facts  we  now  recognize  are 
as  follows : 

In  certain  cases  of  cerebral  apoplexy  with  hemiplegia,  both  eyes  will 
be  found  turned  strongly  in  a  lateral  direction,  and  the  head  rotated  to¬ 
ward  the  same  side.  Again,  the  same  deviation  of  the  eyes  and  head  will 
appear  while  the  patient  is  in  convulsions.  In  cases  of  paralysis,  the  devi¬ 
ation  is  toward  the  non-paralyzed  side,  and  the  eyes  will  not  move  in  the 
opposite  direction  farther  than  the  median  line.  This  is  usually  a  tran¬ 
sient  symptom,  enduring  but  a  few  hours  or  days.  When,  however,  the 
symptoms  are  irritative  and  cause  contractions,  the  deviation  is  toward  the 
side  of  the  contracting  members.  In  the  first  case,  the  axes  of  the  eyes 
point  to  the  side  of  the  brain  where  the  lesion  has  occurred  ;  in  the  second 
case,  they  point  to  the  side  of  the  brain  opposite  the  lesion.  In  the  second 
case  it  has  been  several  times  proved  that  the  bleeding  has  been  into  one 
lateral  ventricle  (Wernicke  :  “Lehrbuch  der  Gehirn-Krank.,”  p.  352, 1881). 

The  same  author  says  that  if  the  deviation  be  permanent,  and  consist 
in  true  paralysis  of  the  abducens  and  of  the  other  internus,  we  are  to  look 
for  the  cause  in  the  pons,  where  the  sixth  nerve  has  its  nucleus  of  origin, 
and  where  are  found  some  fibres  of  the  third  nerve  decussating  with  it 
(Bernhardt :  “  Hirnegeschwulste,”  1881,  p.  206,  quoting  experiments  of 
Graux  and  Duval  upon  dogs  and  apes).  Graux  lays  down  the  rule  that 
peripheral  lesions  of  the  sixth  nerve  will  be  attended  by  strabismus  con- 
vergens,  with  secondary  deviation  of  the  sound  eye  inward,  while  central 
(pontine)  lesion  of  the  sixth  will  be  followed  by  a  secondary  deviation  of 
the  sound  eye  outward.  This  latter  condition  of  homonymous  deviation  is 
never  so  decided  as  that  which  ensues  after  hemiplegia.  It  is  not  possible 
to  specify  what  may  be  the  cerebral  lesion,  or  exactly  where  it  is  located, 
by  the  symptom  of  conjugate  deviation.  t 

There  are  other  forms  of  symmetrical  impairmenfcp^the  movement  of 
the  eyes,  different  from  those  previously  described  and.  dependent  on  some 
central  cause,  whereby  different  nerves  are  simultaneously  acted  upon. 
For  example,  Priestley  Smith,  in  “  Ophthaln  spital  Reports,”  vol.  ix., 
part  3.,  Doc.  1879,  p.  428,  alludes  to  sevar^which  he  has  seen.  Mr. 
Hutchison  has  written  upon  ophthalmoplegia  interna,  i.e.,  impairment  of 
both  irides  and  both  ciliary  muscles./  Th^se  matters  specially  belong  to 
the  subject  of  cerebral  diseases,  and  AjWit  them  we  as  yet  have  only  im¬ 
perfect  knowledge.  The  subject  is  Slicing,  but  does  not  pertain  to  the 
subject  of  our  study.  Adamiul  shown  that  the  anterior  pair  of  the 
tubercula  quadrigemina  preside  oyer  the  co-ordination  of  the  eye-muscles. 


PART  II. 


CHAPTER  I. 


DISEASES  OF  THE  LACHRYMAL  APPARATUS. 


Anatomy. — We  have  to  do  with  the  secretory  and  with  the  excretory 
parts  of  the  apparatus.  The  former,  which  supplies  the  tears,  consists  of 
a  series  of  small  follicles  situated  in  the  superior  conjunctival  cul-de-sac,  and 
the  lachrymal  gland,  while  the  conjunctiva  itself  also  secretes  moisture 
which  may  be  counted  part  of  the  lachrymal  fluid. 

The  lachrymal  gland  is  lodged  in  a  fossa  at  the  upper  and  outer  angle 
of  the  orbit,  and  may  be  felt  by  the  finger  indistinctly,  as  it  is  overhung  by 
its  rim.  It  is  an  acinous  gland  like  the  parotid,  subdivided  into  a  smaller 
and  a  larger  lobule,  which  are  separated  by  a  septum  of  fascia.  The 
smaller  is  sometimes  called  an  accessory  gland.  There  are  numerous 
isolated  acini  lying  near  the  principal  masses.  The  size  chief  gland 

is  variable,  but  may  be  stated  at  20  mm.  in  length,  IT  to  12  mm.  from 
before  backward  (breadth),  and  5  mm.  in  thickness:':  It  is  concavo-con¬ 
vex,  and  lies  against  the  periosteum.  Numerous  duets,  whose  orifices  are 
from  ten  to  twelve  in  number,  give  exit  to  the^pretion  at  the  temporal 
side  of  the  superior  fornix.  The  tears  conta^QL.25  per  cent,  of  sodium 
chloride  and  .5  per  cent,  of  albumen.  ' 

The  excretory  apparatus  begins  as  minute  openings  (the  puncta),  about 
6  mm.  from  the  inner  angle  of  the  (J5|s;  which  lead  into  small  canals 
(canaliculi),  and  they  unite  to  empty^ya  common  orifice  into  the  side  of 
the  lachrymal  sac.  The  sac  rises ^Jltlle  above  the  place  of  entrance  of  the 
canaliculi,  and  is  continuous  beitaywith  the  lachrymo-nasal  duct,  which 
empties  into  the  inferior  nasal  «fssa,  behind  the  tip  of  the  inferior  tur¬ 
binated  bone.  The  totaLJeff^/h  of  the  sac  and  duct  is  about  one  inch  (25 
mm).  Its  section  is  ovc^dal,  with  the  long  axis  from  before  and  outward, 
backward  and  inward,  ^ftfs  calibre  varies  greatly,  and  its  shape  may  also 
vary.  In  the  samhJs^ptill,  from  which  the  soft  parts  have  been  cleared, 
I  have  seen  the  di^Vm  one  side  to  be  round,  and  not  more  than  3  mm. 
in  diameter,  anefimthe  other  to  be  oval  in  section,  and  in  its  major  axis 
6  mm.  longA^TO^  membrane  lining  the  duct  and  sac  is  like  that  of  the 
nostrils,  bem^both  a  periosteal  and  a  mucous  membrane.  It  is  highly 
vascular^Aick,  and  covered  by  cylindric  epithelium,  lying  on  several  layers 
of  spheroicM  cells.  The  cylindric  cells  are  by  some  declared  to  be  ciliated. 
Nex4sthe  bone  the  membrane  is  spongy  and  erectile.  It  is  thrown  into 
folds  at  two  or  three  points,  viz.,  at  the  junction  of  the  sac  and  duct,  which 
responds  with  the  beginning  of  the  bony  portion  of  the  tube  in  the 
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ascending  process  of  the  superior  maxillary  bone,  and  also  at  the  lowermost 
part,  where  it  communicates  with  the  nostril.  There  is  also,  sometimes,  a 
less  distinct  fold  at  its  middle.  The  lining  membrane  of  the  canaliculi  is 
thin  and  pale,  and  the  puncta  are  a  little  whiter  than  the  neighboring  mem¬ 
brane.  They  point  toward  and  rest  in  contact  with  the  globe.  Muscular 
fibres  surround  these  openings  like  sphincters,  and  they  are  held  in  apposi¬ 
tion  with  the  eye  by  the  action  of  the  orbicularis  and  tensor  tarsi  muscles. 

The  latter  lies  behind  the  lachrymal  sac,  and  the  tendon  of  the  former 
crosses  in  front  of  it  and  is  sometimes  called  the  tendo  oculi.  It  is 
brought  into  relief  by  pulling  upon  the  lids  at  the  outer  canthus.  The  or¬ 
bicularis  has  additional  insertion  into  the  lachrymal  bone  by  bundles  of 
fibres  which  go  to  it  directly.  The  tears  are  forced  into  the  excretory  pas¬ 
sages  by  the  action  of  the  muscles  just  mentioned,  aided  by  a  kind  of  suc¬ 
tion  caused  by  the  muscular  fibres  of  the  puncta  and  canaliculi  (Klein). 
Unless  the  puncta  are  kept  in  tonic  contact  with  the  eye,  the  tears  cannot 
enter.  The  quantity  of  fluid  is  usually  so  small  that  evaporation  and  se¬ 
cretion  balance,  and  nothing  passes  down  to  the  nose.  With  any  irritation 
of  the  eye,  a  larger  flux  occurs,  and  frequently  the  capacity  of  the  tubes  is 
overtaxed  and  tears  brim  over  the  lids  (epiphora).  Usually  the  follicles  in 
the  superior  fornix  and  the  conjunctiva  furnish  all  the  needed  moisture, 
but  on  unusual  demand  the  lachrymal  gland  comes  into  play.  • 


Diseases  of  the  Lachrymal  Gland. 


Acute  inflammation  occurs  in  rare  instances.  I  have  in  one  case  seen 
both  glands  inflamed  at  the  same  time.  The  symptoms  are,  swelling,  by 
which  the  border  of  the  gland  is  pushed  down  out  of  its^dossa  and  can  be 
recognized  on  turning  up  the  lid  by  its  uncommon  projfimpnce  and  by  the 
orifices  of  its  emunctory  ducts  ;  there  is  oedema  o lid,  and  tender¬ 
ness  of  the  gland  and  of  the  neighboring  edge,  te^fflber  with  dull  pain. 
The  inflammation  usually  resolves  without  suppuration.  The  treatment 
consists  in  warm  fomentations  and  anodyne  htopLS.  Constitutional  treat¬ 
ment  is  not  often  needed,  although  the  po^^mty  of  a  syphilitic  cause  is 
not  to  be  ignored.  Q 

The  gland  may  be  the  seat  of  neoplasfcis,  such  as  sarcoma  and  other 
tumors,  and  of  cystoid  degeneration,  and  it  is  liable  to  chronic  hypertrophy  ; 
but  these  conditions  need  no  speciaWmsideration.  Its  extirpation  to  cure 
epiphora  was  practised  by  Mr.  I@rrence,  but  is  not  now  approved. 

Diseases  the  Excretory  Apparatus. 

ry 

We  have  eversion%nd  stoppage  of  the  puncta,  occlusion  of  the  canali¬ 
culi,  catarrh  of  th^Jaac,  and  obstruction  of  the  duct.  We  also  have  acute 
dacryocystitis,  chronic  distention  of  the  sac,  and  fistula  lachrymalis. 
Sometimes  ^thjs^are  two  canaliculi  in  each  lid.  Eversion  of  the  puncta  is 
the  consequence  of  chronic  blepharitis  marginalis  or  of  chronic  conjuncti¬ 
vitis,  or  lows  from  paralysis  of  the  orbicularis  muscle  in  lesions  of  the 
facial  nkve,  and  necessarily  accompanies  ectropium.  In  the  first  class  of 
cases  iihn  orifice  is  apt  to  be  made  smaller ;  in  the  paralytic  cases  the  punc- 
ttai  may  be  uncommonly  prominent  as  a  papilla,  and  while  the  lower  one 
s  down,  the  upper  also  fails  to  lie  upon  the  globe. 

The  canaliculi  are  sometimes  the  seat  of  stricture,  and  in  a  few  cases 
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chalky  concretions  have  been  found  in  them,  or  a  vegetable  growth — the 
leptothrix. 

Catarrh  of  the  sac  and  duct  is  a  lesion  which  is  not  often  presented  to 
us  at  an  early  stage,  because  people  are  apt  to  avoid  the  surgeon  until  the 
disease  has  lasted  so  long  that  simple  catarrh  has  become  complicated  with 
obstruction.  There  is  practically  no  real  separation  to  be  made  between 
these  conditions.  In  dacryocystitis  we  have  swelling  of  the  mucous  mem¬ 
brane,  hypertrophy  of  its  epithelium,  and  papillary  growth — sometimes  a 
state  precisely  like  granular  conjunctivitis,  and  with  this  a  mucopurulent, 
glairy,  somewhat  tenacious  secretion,  which  fills  the  cavity  and  is  there  l*e- 
tained.  The  calibre  of  the  nasal  portion  of  the  passage  speedily  becomes 
choked,  and  the  morbid  secretion,  after  a  time,  cannot  find  outlet ;  hence, 
the  sac-wall  undergoes  distention.  The  three  factors  of  thickening  of  the 
mucous  membrane,  excess  of  secretion,  and  distention  of  the  sac,  gradually 
conspire  to  bring  about  a  more  or  less  aggravated  condition,  in  which  the 
lachrymal  tumor  becomes  larger  and  the  stricture  smaller.  The  skin, 
after  a  long  period,  becomes  thin,  and  may  even  get  to  be  translucent.  It 
may  in  very  old  cases  happen  that  the  lachrymal  bone  becomes  diseased. 
The  constant  and  annoying  effect  of  this  state  of  things,  at  almost  any  pe¬ 
riod  of  its  existence,  whether  early  or  late,  is  to  cause  an  undue  quantity 
of  tears  to  be  formed  ;  they  overflow  the  lid  or  stand  ready  to  drip  over. 
On  exposure  to  wind  or  to  cold  air,  the  eye  waters  uncomfortably,  and  the 
fluid  sweeping  over  the  cornea  makes  vision  misty,  and  continuous  use  of 
the  eye  is  sometimes,  and  more  especially  at  night,  greatly  embarrassed. 
The  tears  which  thus  flow  too  liberally  are  called  forth,  it  is  true,  by  a  hy¬ 
persecretion  of  the  lachrymal  gland ;  but  they  are  likewise  mingled  with 
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matter  finally  escapes  by  ulceration,  and  in  this  case  a  fistula  lachrymalis 
is  quite  liable  to  ensue.  /The  opening  will  be  below  the  tendon  of  the  or¬ 
bicular,  and  may  be  l&rge  or  small.  I  have  seen  one  case  of  congenital 
lachrymal  fistula  affecting  both  eyes.  It  was  reported  by  Dr.  Agnew. 

In  other  cases  which  have  been  long  neglected,  the  subjacent  bone  may 
become  carious,  and  a  passage  may  even  take  place  into  the  superior  nasal 
fossa,  or  into  the  cells  of  the  ethmoid.  In  general,  the  disease  will  either 
remain  stationary  or  grow  worse — it  does  not  get  well.  It  may  be  toler¬ 
ated  for  years  with  slight  discomfort,  or  it  may  prove  unpleasantly  exas¬ 
perating. 

Before  entering  upon  the  consideration  of  treatment,  a  few  words  may 
be  given  to  a  condition  which  causes  epiphora,  and  is  apparently  not  as¬ 
sociated  with  the  morbid  lesions  above  described. 

I  have  seen  a  few  patients  who  were  annoyed  by  an  accumulation  of 
tears,  in  whom  I  could  find  no  swelling  of  the  sac,  nor  tenderness  over  it, 
nor  could  I  elicit  any  discharge.  At  the  inner  can  thus  there  was  swelling 
of  the  semilunar  fold,  and  turgescence  of  the  caruncle ;  the  pun  eta  were 
prominent,  but  not  everted  nor  cliohed,  neither  was  there  obstruction  of 
the  canaliculi.  The  cause  of  the  epiphora  seemed  to  be  the  swollen  state 
of  the  caruncle  and  of  adjacent  parts ;  this  irritation  excited  hypersecretion 
of  tears,  while  the  prominence  at  the  canthus  served  to  obstruct  entrance  of 
the  fluid  into  the  puncta. 

This  rare  condition  has  been  noted  by  Graefe,  and  I  have  seen  it  a  few 
times. 

Diagnosis . — We  have  epiphora  and  a  swelling  over  the  lachrymal  sac. 
The  tumor  will  be  effaced  by  pressure  of  the  finger,  and  its  contents  will 
either  flow  over  the  eye  through  the  puncta,  or  else  pass  through  the  nose. 
If  by  pressure  the  tumor  do  not  wholly  subside,  the  sac- wall  may  be  very 
thick,  or  the  stricture  be  very  tight.  If  very  large  andvtfie  avails  thin,  its 
bluish  color  may  suggest  a  cyst ;  but  the  history  of  epiphora  will  settle  the 
doubt.  The  caruncle  is  red  and  apt  to.  be  swollen^  @1  the  puncta  also  to 
be  swollen  and  red,  and  of  unusual  size.  In  some^pry  quiescent  cases  no 
tumor  appears,  but  pressure  will  force  fluid  inteNthe  nose.  These  varieties 
depend  on  the  duration  of  the  malady,  and  pMre  amount  of  secretion  and 
the  degree  of  obstruction.  /vJ 

Treatment. — We  have  the  palliative  and.  curative.  A  considerable  num¬ 
ber  of  persons  are  not  greatly  disturbed  by  their  lachrymal  trouble  ;  an¬ 
other  portion  are  too  timid  to  subn^yto  surgical  proceedings,  and  others 
are  unwilling  to  spare  the  time  winch  effectual  treatment  demands.  For 
these  patients,  only  palhativefrofeceedings  can  be  used,  and  they  are  as 
follows : 

To  keep  the  sac  empt^^^pressing  on  it  with  the  tip  of  the  finger  from 
above,  down,  and  bagkw^pf,  so  as  to  force  the  fluid,  if  possible,  into  the 
nose,  and  do  this  wifofirm,  slow  pressure.  A  certain  knack  is  often  ac¬ 
quired  by  the  patient  %vhich  the  physician  cannot  imitate.  If  the  fluid 
must  be  disgorg^sTSh.  the  eye,  the  handkerchief  must  be  in  hand  to  absorb 
the  fluid  at  oml^ithout  needless  rubbing  of  the  lids,  and  at  all  times  the 
eye  shoul<Wj^Vently  pressed,  and  not  wiped.  The  sac  must  never  be 
allowed  ti^^p^roach  distention. 

Th&usfe  of  astringent  drops  or  of  a  lotion  upon  the  lids,  or  occasional 
applhm^pns  to  the  palpebral  conjunctiva,  as  this  surface  may  be  more  con- 
iestfejj  will  do  good  service.  Moreover,  the  state  of  the  nasal  cavity  must 
spected,  and  duly  dealt  with.  Washing  out  the  nostrils  with  warm, 
water  by  a  syringe,  the  application  of  depurating  and  astringent 
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fluids  in  spray  by  an  atomizing  apparatus,  or  by  the  blowing  of  powders 
into  the  nostrils  in  the  manner  called  for  in  the  treatment  of  nasal  catarrh, 
will  be  well  worth  doing.  For  spray  I  use  the  following  formulae  : 

Sodse  biboratis . .  3  iv. 

Glycerini .  §  j. 

Sodae  carbonatis .  3  ss. 

Acid,  carbolic .  3  ss. 

Aquae .  §  vj. 

g,.  Ammoniae  et  ferri  sulphat .  ^ij. 

Aquae .  ?  iv. 

M. 

5- .  Liq.  Ferri  persulphat .  3  j . 

Aquae .  ?  iv. 

M. 

For  powder,  among  many  which  may  be  chosen  are  the  following : 

.  Bismuthi  trisnitrat., 

Gum  acaciae . aa  3  j. 

Pulv.  cubebae .  gr.x. 

M. 

IJ  .  Acid,  boracic.  pulv.  q.  s. 

Under  such  management,  some  persons  get  along  fairly  well  and  are 
satisfied.  Many  do  nothing  more  than  keep  the  sac  emp^  and  expect 
when  they  get  a  coryza  to  have  more  trouble — and  so  the 

The  curative  treatment  involves  a  careful  discriminate^  of  the  state  of 
the  sac  and  duct,  and  the  suitable  adaptation  of  means/  and  it  requires 
weeks  and  months  for  its  realization.  It  must  alsql^e  stated  that  a  con¬ 
siderable  number  of  patients  will  not  obtain  a  fu^fc^toration  to  soundness, 
but  a  sort  of  half-cure,  which  is  less  than  they  would  like,  but  far  more 
than  without  treatment  they  would  have.  ^Premising  this  statement,  and 
also  that  the  introduction  of  probes  is  a%ayiMinpleasant,  and  to  some  per¬ 
sons  really  painful,  a  patient  is  preparaNto  screw  up  his  courage  to  go 
through  with  the  business.  U 

If  the  lachrymal  tumor  is  easily^@ptied  into  the  nose — and  this  implies 
that  the  case  is  recent — external  @Jucations  may  suffice.  '  In  children  of 
a  strumous  quality  it  is  impracticable^ to  use  probes,  and  often  the  cleansing 
of  the  nostrils  by  a  camel’s  pencil,  and  the  use  of  cod-liver  oil,  iodide 
of  iron,  etc.,  will  bring /Sbjtot  recovery.  Carefully  wipe  out  the  nostrils 
with  cotton  on  a  holder,  to  them  apply  vaseline  twice  daily,  and  a  solu¬ 
tion  of  nitrate  of  siiv|j~gr.  x.  ad.  3  j.,  twice  or  thrice  weekly,  or  the  pow¬ 
dered  boracic  acid^€&^e  daily. 

But  the  commkjrun  of  cases  call  for  treatment  of  stricture  of  the  nasal 
duct.  The  is  to  slit  the  canaliculus,  which  Mr.  Bowman  taught 

to  be  the  l^^Vmode  of  approaching  the  sac.  My  preference  is  for  the 
lower  onei  Miso  choose  a  beaked  knife,  with  a  blade  wider  than  is  gener¬ 
ally  u<sa<|S»id  set  in  a  long  and  stiff,  but  malleable  shank.  For  a  case  of  no 
l°ng^ traction  it  may  be  needful  to  do  no  more  than  slit  the  canaliculus. 
Th<Qprgeon,  if  operating  on  the  right  eye,  will  stand  behind  the  patient. 
hSMmg  the  head  against  his  own  body,  use  the  left  hand  to  draw  the  lower 
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lid  out  and  keep  it  tight,  and  insert  the  beak  of  the  knife  perpendicularly 
into  the  lower  punctum.  (See  page  129.)  Sometimes  this  is  partially 
occluded.  The  point  of  a  pin  will  usually  open  it  for  the  tip  of  the  instru¬ 
ment.  When  well  engaged  bring  the  hand  to  the  horizontal  position,  and 
push  the  blade  with  cutting  edge  inclined  inward  and  upward  into  the  sac 
until  the  tip  is  felt  to  strike  the  lachrymal  bone  ;  keeping  the  point  firmly 
against  the  bone,  raise  the  handle  up,  and  also  lift  up  the  blade  so  as  to 
incise  as  freely  as  possible  the  conjunctival  wall  of  the  sac.  Many  sur¬ 
geons  stop  at  this  point,  and  let  the  patient  apply  cold  water  as  may  be 
comforting,  and  on  the  next  day  attempt  to  introduce  a  probe.  In  the 
greater  number  of  cases  I  do  not  follow  this  mode  of  proceeding,  but  at 
the  first  operation  carry  the  knife  down  into  the  nasal  duct  and  divide  the 
stricture.  I  make  two  or  three  incisions  upon  different  sides  of  the  duct, 
to  gain  the  greatest  enlargement.  I  am  always  glad  to  see  blood  issue  from 
the  nostrils,  as  proof  that  the  passage  has  been  opened.  When  the  stric¬ 
ture  is  divided,  as  Stilling  recommended,  a  larger  instrument  can  be  in¬ 
serted,  viz.,  the  larger  end  of  Weber’s  probe,  and  afterward  the  probes  of 
larger  sizes.  My  conviction  is  that  the  stricture  should  be  expanded  to  the 
fullest  degree,  much  beyond  No.  6  of  Bowman,  and  I  have  a  size  No.  10, 
which  measures  11  mm.  in  circumference.  Cases  must  be  dealt  with  ac¬ 
cording  to  the  calibre  which  is  normal  to  each,  and  the  fullest  possible 
expansion  obtained.  The  probe  may  be  used  three  times  weekly,  and  be 
left  in  place  from  ten  to  thirty  minutes.  Progress  can,  in  some  cases,  be 
made  rapidly ;  others  will  permit  only  a  gradual  increase.  The  amount 
of  reaction  after  probing  will  regulate  the  frequency  of  introduction  and 
the  rate  of  enlargement.  In  passing  the  probe,  carry  it  horizontally  into 
the  sac,  and  when  its  point  impinges  on  the  bony  wall,  bring  it  to  a  per¬ 
pendicular  and  attempt  to  follow  the  axis  of  the  duct.  The  direction  is 
downward,  outward  and  backward,  toward  the  wing  of  the  nostril.  The 
aim  must  be  to  get  behind  the  edge  of  the  opening  into  Mie^superior  max¬ 
illa,  and  until  this  is  gained  the  probe  must  be  handle^kScftli  delicacy,  and 
in  the  exercise  of  a  nice  sense  of  touch.  Caution  at^ffis  point  is  indis¬ 
pensable,  and  a  moderate  degree  of  it  will  avoid  <m^King  a  false  passage. 
After  this  opening  is  gained  the  probe  may  b^fnjjhly  sent  down  until  it 
reaches  the  nasal  fossa.  It  should  be  left  menace  for  ten  minutes,  and 
then  withdrawn.  This  exploration  will  indi^tcfwhat  kind  of  stricture  we 
have  in  hand,  and  what  instrument  wilkbe^tiilate  it. 

I  have,  during  a  year  or  more,  made^hse  of  Theobald’s  probes,  and  find 
them  exceedingly  satisfactory.  Thew^go  up  to  large  sizes,  No.  16  being 
the  maximum.  Dr.  T.  has  advocaI®^the  use  of  large  probes  in  a  paper  in 
Arch,  of  Ophth.,  vi.,  and  in  Am.  Oph.  Soc.,  1879,”  and  was  not 

aware  that  Dr.  E.  Williams,  <d0^dfnnati,  myself,  and  others  had,  for  many 
years,  sought  to  secure  the^pihst  dilation  which  the  anatomical  and  path¬ 
ological  conditions  maKe  .possible.  Dr.  H.  W.  Williams,  of  Boston,  has 
introduced  probes  with^Mlbous  tips  and  elastic  necks,  which,  while  stiff 
enough  to  handle  ♦e^^y,  find  their  way  around  projecting  obstacles  or 
through  sinuous  passages  better  than  straight  instruments.  I  have  often 
had  occasion  toJ5^*ffteased  with  their  qualities.  But  my  ultimate  resort  is 
to  a  large  j^Miment,  smooth,  with  conical  point,  which  must  press  its 
way  througrS^he  inflammatory  deposit — not  with  violence,  but  with  some 
force  ;  anA  this  is  to  be  left  in  situ  from  ten  to  thirty  minutes,  but  not 
long  i&0j  pressure  be  extremely  painful.  Making  haste  slowly  is  the  pass- 
wor2t^uccess  with  these  cases,  but  I  am  convinced  that  the  gate  must 
b^pjaened  widely  and  made  to  stay  open,  to  get  full  relief.  Dr.  Theobald’s 
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probes  are  of  the  following  sizes  :  beginning  with  the  diameter  of  £  mm., 
advancing  by  increase  in  circumference  of  1  mm.  from  No.  1  to  16,  the 
last  being  4  mm.  in  diameter.  I  have  found  them  so  well  contrived  that  I 
have  adopted  them  almost  to  the  exclusion  of  all  others.  (See  page  129.) 

As  the  result  of  probing,  abatement  of  the  catarrhal  secretion  is  soon 
manifest.  In  most  cases,  nothing  more  than  probing  and  treatment  of 
palpebral  conjunctivitis  is  needful.  In  a  certain  number,  secretion  is  copi¬ 
ous,  and  does  not  measurably  diminish.  The  syringe  must  then  be  em¬ 
ployed  with  a  weak  solution  of  argent,  nitratis,  gr.  v.  ad.  §  j.,  or  gr.  x.  ad. 

3  j.  Perforated  probes  have  been  devised  for  this  object,  but  a  small, 
liard-rubber  dental  syringe  can  be  readily  adapted  to  the  purpose  by  bend¬ 
ing  its  nozzle  in  hot  water  to  an  obtuse  angle.  After  the  probe  has  been 
withdrawn,  the  syringe  may  be  used.  It  will  not  require  protracted  em¬ 
ployment. 

In  cases  where  persons  cannot  spend  the  weeks  or  months  with  the 
surgeon  which  treatment  requires,  the  plan  may  be  adopted  of  putting  in  a 
leaden  wire  about  size  No.  6  or  4  Bowman,  which  shall  lie  in  the  duct  with 
its  upper  end  properly  bent  downward  and  inward  at  the  inner  canthus. 
This  style  may  be  worn  as  in  old  times  Scarpa’s  nail  was  worn,  for  two 
months,  more  or  less,  and  it  will  then  be  found  to  have  brought  about 
absorption  of  the  stricture.  It  excites  considerable  secretion,  is  not  agree¬ 
able  to  wear,  but  answers  fairly  well.  Granulations  are  liable  to  spring  up 
at  the  entrance  into  the  sac,  and  when  the  style  is  taken  out,  the  opening' 


soon  contracts  and  is  difficult  to  find. 

I  have  another  suggestion  to  make  in  this  matter.  Some  cases  permit 
dilation  of  the  stricture  with  reasonable  rapidity  and  to  a  satisfactory  degree, 
but  the  annoying  epiphora  does  not  stop,  and  the  patient  does  not  find  the 
pain  of  the  treatment  compensated  by  good  results.  It  must  be  remem¬ 
bered  that  there  may  be  another  stricture  at  the  bottom  ofthe  duct  where 
it  enters  the  nose.  Here  I  have  many  times  found  a^nKmiar  projection 
from  the  side  of  the  canal,  or  a  decided  narrowing  of  ^^^HiDre.  To  over¬ 
come  this  stricture  the  common  probe  is  futile.  had  a  form  made 

which  is  a  repetition  of  a  very  old  instrument,  wrfcjra  bulbous  tip  and  of 

i^fcjsual  length.  It  is  car¬ 
ried  down  to  the  lower  end 
pf  the  canal  in  the  ordinary 
way,  and  then,  to  get  it  in¬ 
to  the  nose,  the  flat  handle 
must  be  rotated  toward  the 
temple  so  as  to  turn  the 
point  backward,  and  then 
fig.  co.  ^  push  it  onward.  It  will  go 

*  fv  down  almost  an  inch  far¬ 

ther,  and  it  may  so  fa/peratrate  the  nostril  as  to  touch  the  place  of  junc¬ 
tion  of  the  hard  and  Stm  palate.  Some  obstinate  cases  of  epiphora  have 
been  cured  by  as<5^5(£ning  the  presence  of  this  hidden  stricture,  and  re¬ 
sorting  to  the  in^Mnent  thus  described.  In  cases  where  the  obstruction 
at  the  bottom  igilfeteoid,  I  have  used  a  narrow  gouge  with  a  cutting  end, 
and  have  way  into  the  nose  (see  Fig.  60).  Afterward  steady  prob¬ 

ing  would  c^needed  to  prevent  the  return  of  the  obstruction. 

I  hava found  Theobald’s  probes  able  to  cope  fairly  with  the  cases  just 
citedj^^cause  of  their  well-fashioned  tips  and  greater  length.  But  they 
■*  ^rve  special  notice,  and  the  probe  I  have  devised  will  sometimes  be  ne- 
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There  remains  another  class  of  cases  in  which  the  passage  cannot  be 
restored  to  its  normal  state  :  either  because  of  excessive  thickening  of  the 
lachrymal  sac,  or  the  duct  is  almost  occluded  by  osteoid  growth,  and  is 
practically  impermeable,  or  there  may  be  caries.  The  older  writers  pro¬ 
posed  opening  into  the  nasal  fossa  by  perforating  the  lachrymal  bone.  The 


Fig.  61. 


Fig.  62, 


Fig.  64. 


o*> 

modern  trea^paent  is  the  obliteration  of  the  lachrymal  sac  and  duct.  This 
is  done  dissecting  out  the  hypertrophied  sac,  or  by  destroying  it  either 
by  th^tOal  or  potential  cautery.  Excision  of  the  sac  may  be  combined 
witt^hTcantery.  After  dissecting  out  with  scissors  as  much  of  the  sac  as 
can  be  removed,  the  beak  of  the  heated  iron  is  thrust  into  the  duct. 
Esdally,  fuming  nitric  acid  is  the  agent  employed.  The  sac  is  freely  ex- 
9 
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posed  by  an  incision  in  the  skin,  and  when  the  bleeding  stops,  a  bit  of 
wood — the  untipped  end  of  a  match — with  some  fibres  of  cotton  on  it,  is 
charged  with  it  and  freely  applied  to  the  mucous  surface.  Care  must  be 
taken  to  protect  the  eye,  and  the  edges  of  the  wound  must  be  held  asunder 
by  sharp  hooks.  This  operation  has  been  done  by  Dr.  Agnew  through  an 
incision  upon  the  mucous  side  of  the  sac,  with  simultaneous  division  of  the 
canaliculi,  and  he  reports  good  results.  I  have  not  followed  his  method  ; 
and  although,  as  commonly  performed,  a  scar  is  left  upon  the  skin,  I  have 
not  found  it  a  conspicuous  thing  or  a  deformity.  Still  another  mode  of 
destroying  the  sac  is  by  putting  into  it  pieces  of  nitrate  of  silver.  This 
causes  prolonged  pain,  and  is  less  effectual  than  the  red-hot  iron  or  the 
nitric  acid.  After  cauterization,  the  sac  is  stuffed  with  lint,  and  cold- 
water  dressings  applied.  It  will  take  two  or  three  weeks  for  the  wound 
to  close  by  granulation.  When  the  cavity  is  obliterated,  the  success  which 
follows  in  relieving  the  epiphora  depends  on  the  fact  that  there  is  no 
longer  an  irritation  in  the  sac  to  stimulate  a  superabundant  flow.  The 
obstruction  of  the  Excretory  passage  causes  no  inconvenience,  except  when 
some  special  occasion  for  weeping  arises,  such  as  keen  winds  or  mental 
emotion.  In  fact,  however,  it  is  not  easy  to  perfectly  obliterate  the  sac 
and  duct,  and  hence  this  treatment  does  not  give  uniform  results  ;  but  it 
is  a  great  amelioration  of  the  previous  condition.  In  very  young  children 
a  probe  may  be  passed  by  the  help  of  chloroform.  I  have  seen  lachrymal 
abscess,  with  stricture  on  both  sides,  in  a  child  six  months  old,  and  treated 
it  successfully  by  the  usual  method.  I  have  sometimes  instructed  a  patient 
to  use  the  probe  for  himself,  when  he  had  reached  the  proper  size,  and 
simply  needed  to  maintain  the  enlargement. 

Added  to  the  above  suggestions  for  local  treatment,  the  possibility 
of  syphilitic  infection  must  be  borne  in  mind  and  the^Auitable  medical 
treatment  adopted.  The  iodide  of  potassium  and  cor$tf£v*|  sublimate  will 
do  the  same  service  as  in  any  case  of  specific  periostgpT Inflammation.  In 
all  cases  where  nasal  catarrh  shows  decided  sympfolns,  this  must  receive 
attention. 

PHLEGMONOUS  INFLAMMATION  (0)S»HE  LACHRYMAL  SAC. 

This  takes  place  as  an  incident  dirfdyg  the  progress  of  a  chronic  dacryo- 
cystitis.  The  attack  is  always  pjdnful,  may  be  ushered  in  by  a  chill,  and 
varies  greatly  in  severity.  Swe&^g,  tenderness,  and  hardening  of  the  sac 
are  always  present,  while  soW®es  the  lids  become  puffy,  especially  the 
lower  lid  along  the  furr6w  which  lies  below  it,  and  in  a  few  cases  the 
oedema  of  surrounding  pQ^  has  simulated  severe  orbital  cellulitis.  Even 
though  the  swelling  be  Junall  and  circumscribed,  the  patient  commonly 
suffers  much  pain,  ancNme  reason  is  the  same  as  in  the  case  of  any  sub¬ 
periosteal  inflamm»n,  viz.,  the  effusions  are  compressed  by  dense  mem¬ 
branes  and  the  4§jFes  are  numerous. 

TreatmtmfolQfb  is  rarely  of  any  use  to  do  anything  else  than  to  make  an 
incision  into^ne  sac.  If  the  case  be  seen  early,  this  may  be  done  by  way 
of  the  qamdtculus  and  slitting  freely  the  sides  of  the  sac,  thus  preparing 
for  the  probe  at  a  future  period,  when  treatment  of  the  original  stricture 
shallCBh  in  order.  But,  if  much  swelling  have  taken  place,  the  knife  should 
pul  perpendicularly  upon  the  skin  over  the  middle  of  the  sac  and  thrust 
6ugh  it  to  the  bone,  and  then  with  one  sweep  carry  the  incision  down 
!f6r  half  an  inch,  more  or  less,  according  to  the  extent  of  the  tumor.  The 


PHLEGMONOUS  INFLAMMATION  OF  THE  LACHRYMAL  SAC.  131 


best  surgery  is  an  early  and  a  free  incision.  By  doing  this  tlie  occurrence 
of  fistula  is  almost  certain  to  be  avoided,  while  it  is  very  likely  to  be  the 
disagreeable  consequence  of  permitting  the  abscess  to  “  break  of  itself.”  j 
After  opening  the  abscess,  warm- water  dressings  and  poultices  will  be  ap-  / 
plied  until  the  attack  subsides.  The  cut  will  be  kept  open  by  a  bit  of  lint.  / 

It  is  not  denied  that  sometimes,  when  phlegmonous  inflammation  be¬ 
gins,  resolution  may  occur,  and  this  is  best  promoted  by  the  continuous  use 
of  hot  poultices,  of  which  the  ground  slippery-elm  bark  is  the  most  eligible. 

Lachry  mal  fistula  is  occasioned  by  the  imperfect  healing  of  an  abscess,  ; 
and  implies  the  existence  of  a  permanent  stricture.  This  lesion  is  not  seen 
as  frequently  as  once  it  was,  nor  do  lachrymal  diseases  often  attain  the  ex¬ 
tremity  which  the  older  writers  describe.  Surgical  aid  is  better  and  more 
ready  to  be  instituted  than  in  the  elder  day.  Hence,  a  bad  case  of  caries 
or  of  fistula  does  not  often  get  an  opportunity  for  production.  It  is  need¬ 
less  to  describe  the  condition — it  declares  itself  ;  and  if  dead  bone  be 
present,  the  probe  will  soon  discover  it,  if  the  foul  odor  and  discharge  do 
not  betray  it. 

For  a  bad  case,  cleansing  by  the  syringe  through  the  fistula  may  some¬ 
times  be  proper,  together  with  attempts  to  restore  the  calibre  of  the 
duct.  If  there  be  dead  bone,  this  may  be  left  to  gradual  elimination  or  be 
removed  by  a  small  gouge.  For  such  cases  destruction  of  the  sac  will 
generally  be  a  necessity.  In  general,  it  is  better  for  those  which  are  less 
severe  to  slit  the  canaliculus  and  deal  with  them  as  if  there  were  no  fistula. 

So  soon  as  a  route  can  be  established  for  the  secretions  to  make  their  way 
into  the  nostril,  the  fistula  will  heal.  In  case  it  prove  sluggish,  the  pro¬ 
cess  of  closure  may  be  hastened  by  stimulating  it  with  a  pointed  crayon  of 
nitrate  of  silver  (Squibb’s  caustic  points).  Cure  of  the  stricture  carries 
with  it  cure  of  the  fistula.  If  the  stricture  be  incurable,  the  obliteration  /of 
the  sac  is  the  alternative,  in  the  manner  above  described>A 

It  may  be  remarked,  in  summing  up  the  whole  matter  of  lachrymal 
troubles,  that  the  larger  number  may  be  completel|03ured,  another  pro¬ 
portion  are  relieved  of  special  annoyance,  and  kn^remainder  gain  some 
benefit,  but  still  have  trouble.  That  a  perfect /cure  should  always  ensue, 
it  would  be  unreasonable  to  expect ;  that  palliation  is  better  than  no  re¬ 
lief,  is  evident,  while  patient  continuance^aaid  Careful  discrimination  of  the 
precise  lesion  are  indispensable  to  sucd^sg]  ^Moreover,  in  no  cases  more 
than  these  is  the  tactile  address  of  the^surgeon  an  element  of  value  to  win 
confidence  and  spare  needless  pain,  'thereby  contribute  to  success. 

A  case  reported  by  Dr.  Bull  (dpn.  Jour.  Med .  Sci.,  July,  1880)  is  worth 
remembering,  where  caries  of  1|f^thmoid  bone  caused  a  prelachrymal  ab¬ 
scess,  and  on  opening  it  tlm  fphferymal  sac  was  not  involved,  nor  its  cavity 
entered.  In  such  cases  tfo^Cwill  be  no  epiphora.  Treatment  will  sim¬ 
ply  be  to  provide  for  tke@cape  of  the  discharge  by  washing  out  the  cavity 
with  antiseptic  and  slightly  stimulating  solutions. 

Another  condition  may  occur,  and  at  first  give  the  impression  of  being 
a  case  of  lachryrh^sac  distention.  It  is  a  prelachrymal  tumor,  either  a 
lipoma  or  a  fitAjXa,  or  other  neoplasm,  which  may  form  in  the  skin  of 
this  region^\fist  mobility,  that  it  can  to  some  extent  be  grasped  by  the 
thumb  an^MMger,  and  the  absence  of  epiphora,  will  guard  against  a  false 
diagnosis.  ' 
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CHAPTER  II. 

DISEASES  OF  THE  EYELIDS. 


Anatomy  and  physiology. — The  eyelids  have,  as  their  framework,  the 
tarsi  (formerly  called  tarsal  cartilages),  upon  which  we  have  externally  the 
orbicularis  muscle  and  the  skin,  and  internally  the  conjunctiva.  The  or¬ 
bicularis  muscle  shuts  the  lids  ;  and  attached  to  the  upper  edge  of  the  tar¬ 
sus  is  the  broad  tendon  of  the  levator  palpebrse  superioris,  to  open  the 
lids.  In  the  substance  of  the  tarsi  are  found  the  Meibomian  follicles  for  the 
secretion  of  an  unctuous  matter  to  grease  their  borders,  and  follicles  to 
produce  the  lashes  or  cilia.  There  are  also  other  glands  at  the  border  of 


Fig.  65.— Vertical  sei 
lium  of  the  palpebral  coi 
g,  orbicularis  muscle 
epithelium ;  A;,  dupt 
follicles.  .  V  > 


pper  lid  of  a  new-born  child  :  a,  epithelium  of  the  free  border  ;  6,  epithe- 
a  ;  c,  epidermis  of  the  skin  ;  d,  muscular  fibres  of  Riolan  ;  e,  cilia  ;  /,  skin  ; 
ibomian  gland  ;  i.  conjunctival  tissue  between  the  Meibomian  gland  and  the 
Meibomian  gland ;  l,  hair-follicles  of  skin ;  m,  sebaceous  follicles ;  n,  sweat- 


the  tarsiiwmch  lie  close  to  the  hair-follicles.  For  a  fuller  explanation,  see 
Fig.J^^The  lids  are  concave  posteriorly,  are  held  in  close  contact  with 
th&  gwe,  and  slip  over  it  without  conscious  sensation  or  friction.  Their 
edg|s  are  about  two  or  three  millimetres  broad,  and  meet  upon  a  line 
i^ch  is  slightly  curved  and  inclines  downward  to  the  inner  canthus.  The 
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outer  canthus  is  sharp,  while  the  inner  is  of  horse-shoe  shape,  and  presents 
a  little  space  called  the  lacus  lachrymalis.  The  cleft  or  fissure  of  the  lids 
varies  considerably  in  length,  and  the  lids  are  tight  or  loose,  long  or  short, 
in  different  persons  and  in  different  ages.  They  are  held  in  place  at  their 
ends,  by  bands  of  fibrous  tissue,  the  external  and  internal  canthal  liga¬ 
ments,  which  attach  the  tarsi  to  the  outer  and  inner  borders  of  the  orbit. 
The  internal  ligament  is  really  the  tendon  of  insertion  of  the  orbicularis 
and  muscle. 

The  skin  of  the  lids  is  thin,  and  set  with  very  minute  hairs  and  a  few 
sweat-glands,  and  is  destitute  of  subcutaneous  fat.  Between  it  and  the 
subjacent  muscle  is  loose  connective  tissue.  The  prominence  or  recession 
of  the  globes  modifies  essentially  the  appearance  of  the  lids.  It  is  curious 
to  note  how,  in  cases  of  exophthalmus,  the  eyelids  will  keep  pace  with  the 
advance  of  the  eyeball,  and  actually  increase  in  extent.  Besides  the  mus¬ 
cles  alluded  to,  fibres  of  the  occipito-frontalis  enter  the  integument  of  the 
eyebrow,  and  can  indirectly  lift  the  upper  lid. 

The  orbicularis  muscle  reaches,  in  curved  lines,  all  around  the  palpebral 
fissure,  extending  upon  the  side  of  the  nose,  upon  the  temple,  and  for  a 
distance  of  about  one  and  one-half  inches  above  and  below  the  palpebral 
slit.  Its  fibres  near  the  free  margin  are  pale  and  thin,  and  certain  special 
bundles  which  are  near  the  conjunctival  surface  at  the  inner  edge  have 
been  designated  as  a  distinct  muscle  (muscle  of  Biolan). 

Other  muscular  fibres,  which  are  of  the  non-striped  variety,  belong  to 
the  lids  and  are  attached  to  the  peripheral  edges  of  the  tarsi,  and  mingle 
with  the  bundles  of  the  levator  in  the  upper  lid  ;  in  the  lower  lid  they  are 
fewer  and  less  regular.  They  were  first  noted  by  H.  Muller.  They  reach 
into  the  orbit  a  short  distance,  and  are  under  control  of  the  sympathetic 
nerves.  The  levator  palpebrse  superioris  originates  in  the  apex  of  the  or¬ 
bit,  and  by  a  broad  tendon  is  inserted  into  the  posterio^qge  of  the  upper 
tarsus.  It  is  in  close  contact  with  the  roof  of  the  orJmS*  The  tensor  tarsi 
muscle  has  been  before  referred  to.  A  muscle,  siinil^to  and  smaller  than 
this,  is  sometimes  found  at  the  outer  canthus,  a<tf§^was  discovered  by  Dr. 
Mosely,  of  New  York.  The  lids  are  connectedTyith  the  upper  and  lower 
margins  of  the  orbit  by  a  sheet  of  fibrous  ti^ft^— the  tarso-orbital  fascia. 
This  shuts  off  communication  between  ih&J  cAnnective-tissue  space  of  the 
lids  and  the  orbital  cavity,  and  has  been^pscribed  on  page  103,  as  an  off¬ 
shoot  of  the  capsule  of  Tenon.  The  t|fcus  of  the  upper  lid  is  about  twelve 
millimetres  wide,  and  that  of  the  Iot©  lid  is  about  five  millimetres  wide. 


Blepharitis  MARom^M^OstoHALMiA  Tarsi — Blepharo- Adenitis. 

The  disease  appeap^  ^^arying  degrees,  either  at  the  angles  of  the  lids 
or  in  isolated  patches\g^  along  the  entire  border  of  the  lids.  It  may  con¬ 
sist  in  maceration  qL  the  epidermis,  which  produces  a  moist,  red  surface  ; 
or  the  lashes  ma§£G?stuck  together  in  bundles,  by  crusts  which  cover  ul¬ 
cerations  of  th^Xai\sal  edge  ;  or  the  whole  border  may  be  glazed  with  a  red, 
thickened^djqtaucerated  surface,  from  which  almost  all  the  cilia  have  fallen. 
It  is  chai^^ustic  of  the  affection  that  the  hair-follicles  atrophy,  and  the 
lashes  dtfojxout.  The  conjunctiva  will  also  exhibit  chronic  inflammation. 
In  '^%%)Bjironic  cases,  in  the  aged  or  the  uncleanly,  the  edges  of  the  lids 
baconie  everted  (ectropium)  and  the  lachrymal  puncta  are  both  occluded 


a^^displaced.  The  disease  affects  chiefly  young  persons  of  delicate  skin 
QyM  strumous  habit,  and  in  a  considerable  proportion  of  cases  it  is  associ- 
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ated  with  some  refractive  or  muscular  error  which  renders  the  ordinary 
treatment  of  little  value.  This  point  deserves  recognition. 

The  ailment  is  apt  to  be  chronic,  but  will  yield  without  much  difficulty 
if  suitably  treated.  For  all  cases,  soothing  lotions,  warm  water,  or  warm 
water  and  milk,  are  to  be  preferred,  and  when  the  crusts  are  softened,  and 
as  much  as  possible  removed,  the  following  ointments  may  be  used  :  twro 
grains  of  hydrarg.  oxid.  flavse  to  one  drachm  of  vaseline  or  amylo-glycerine  ; 
or,  ung.  citrini,  gr.  x.  vel  xx.,  vaselini,  3  j.,  to  be  applied  night  and  morn¬ 
ing,  or,  in  bad  cases,  more  frequently.  In  a  large  number  of  cases,  the 
best  method  is  to  pick  off  the  crusts  with  fine  forceps  or  the  finger-nails, 
and  cauterize  the  exposed  ulcers  with  a  fine  point  of  nitrate  of  silver.  It 
often  bleeds,  and  the  caustic  hurts.  In  cases  of  extensive  incrustation,  and 
especially  in  young  children,  the  lashes  may  be  cut  off  with  scissors  to  fa¬ 
cilitate  the  denudation  and  cauterization  of  the  ulcers.  The  subsequent 
use  of  stimulating  salve  will  then  control  the  disease.  But  if  the  person 
be  the  subject  of  error  of  refraction,  or  of  other  error  which  causes  eye- 
strain,  the  removal  of  the  blepharitis  will  not  only  demand  the  usual  local 
treatment,  but  also  that  the  error  be  corrected.  (See  Part  I.  of  this 
treatise). 

Hordeolum  or  Stye. 


This  affection  is  a  phlegmonous  inflammation  at  the  tarsal  edge,  which 
forms  a  small  and  generally  painful  lump.  It  is  apt  to  be  associated  with 
chronic  blepharitis  or  conjunctivitis,  and  often  depends  on  general  debility. 
In  its  inception  it  may  sometimes  be  checked  by  applying  a  bit  of  ice 
wrapped  in  muslin  for  a  few  minutes  repeatedly,  or  by  pulling  the  cilium 
which  passes  through  it.  One  is  apt  to  follow  another  in  succession.  When 
suppuration  is  unavoidable,  a  poultice  of  ground  slippervAlm  bark  (ulmus 
flava)  is  most  comforting,  and  a  puncture  should  be^fe  at  an  early 
period.  General  tonics  and  mild  astringents  are  tkp;proper  remedies  to 
prevent  their  recurrence  ;  but  it  is  important  al^ren^vestigate  the  state 
of  refraction,  because  what  causes  eye-strain  wiM^bvoke  styes.  Another 
frequent  concomitant  and  favoring  conditioiH^tiasal  catarrh,  which  will 
also  need  attention.  /"SO 

IC^TOO 


Chalazion,  or  Cystic 


HORS  OF  THE  LlDS. 


Obstruction  and  distention /vrome  of  the  follicles  of  the  tarsus,  more 
frequently  of  the  Meibomiaq|^4)the  origin  of  these  tumors.  They  are 
painless,  imbedded  in  the  tracts,  and  the  skin  is  freely  movable  over  them. 
They  vary  in  size,  and.,  aa-Q^t  to  come  in  crops.  The  sac-wall  is  usually 
thin,  and  as  the  tumo^erilarges  it  causes  a  reddish  or  yellowish  projection 
on  the  conjunctiya^surmce,  and  sometimes  presents  granulations.  The 
contents  are  a  glairy?  mucilaginous  fluid.  Fluctuation  is  never  felt,  and 
I  have  sometim^jpbund  a  solid,  fibrous  tumor  when  I  expected  to  meet  a 
cyst,  and  atf^pfes  the  cyst-wall  has  been  extremely  thickened.  When 
small,  th^Jj^nors  are  not  troublesome,  and  they  occasionally  disappear. 
If  they  reaeh  a  size  to  be  annoying,  they  must  be  excised.  I  prefer  to  do 
this  on  Hsjp  skin  surface,  through  a  wound  parallel  to  the  lid-border,  and 
ncwereeptible  scar  is  left.  The  cyst  may  be  opened  on  the  inside  surface 
iiyft|project  notably  in  this  direction.  Special  forceps  have  been  contrived 
few  Desmarres,  Snellen,  Prout,  and  Knapp,  to  enclose  the  tumor  in  a 
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clamp  which  shall  prevent  bleeding  during  the  dissection.  A  flat  spatula, 
or  the  operator’s  forefinger  slipped  under  it,  will  hold  the  lid  tense  until 
the  sac  is  exposed,  and  will  fully  check  bleeding,  when  the  tumor  should 


be  caught  with  a  sharp  hook  and  removed  by  the  scissors.  I  have  made 


use  of  the  clamp,  figured  in  the  (see  Fig.  66)  text,  which  is  to  be  preferred, 


Fig.  66. 


because  it  gives  access  to  both  surfaces  of  the  lid,  and  permits  removal 
from  the  conjunctival  surface  when  deemed  advisable.  The  posterior  wall 
is  often  thin  and  the  lid  may  be  perforated.  Often  the  whole  sac  cannot 
be  excised,  and  then  a  point  of  lunar  caustic  is  to  be  thrust  into  the  wound. 
Suppuration  ensues,  a  little,  hard  nodule  remains  for  a  time  and  then  dis¬ 
appears.  To  guard  against  recurrences,  remove  chronic  palpebral  con¬ 
junctivitis,  and  avoid  eye-strain. 


Phlegmon  of  the  Lid. 


If  suppuration  occur  in  the  connective  tissue  of 


id,  as  may  happen 


after  debilitating  disease,  or  in  strumous  childr^^or  without  recogniz¬ 
able  cause,  there  will  be  great  swelling,  and  fl|i^uation  will  be  detected 
early.  It  may  come  with  very  little  pain  md)but  little  redness.  It  is 
also  important  to  remember,  that  a  genemFMflammation  of  the  lids  may 
occur  in  delicate  children,  and  not  result  m  suppuration :  there  will  be 
great  oedema  and  slight  redness,  ai  iHvhole  may  disappear  by  resolu¬ 
tion.  On  the  other  hand,  the  tissu  y  become  gangrenous  in  cachectic 


subjects.  If  suppuration  occur,  the^pus  must  have  vent  early  by  a  free  in¬ 
cision,  parallel  to  the  border  oLm^M.  The  best  knife  is.  a  Beers  cataract- 
knife,  or  a  very  narrow,  shai^p'ointed  and  curved  bistoury.  Stand  be¬ 
hind  the  patient,  pierce  ^K&3km,  and  run  the  point  along  with  a  quick, 
steady  thrust.  The  e^rliejHhe  incision  is  made,  the  less  will  be  the  like¬ 
lihood  of  deformity  fertile  abscess  heals. 

In  cases  of  erv^pdms  of  the  face,  if  there  be  much  induration  of  the 
lids,  care  must  bftjfaken  to  watch  for  suppuration.  It  is  very  liable  to 
occur,  and  conquerable  destruction  of  tissue  may  take  place,  which  early 
incision  wou^fe^viate.  In  the  severe  forms  of  the  disease,  it  sometimes 
becomes*,n«diul  to  make  deep  incisions  when  there  is  no  evidence  of  pus, 
to  save  .spH^celation  of  the  tissue. 
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Syphilitic  Ulcerations 


are  sometimes  found  upon  the  lids— they  may  be  chancres  or  secondary 
ulcerations  ;  although  the  latter  are  more  likely  to  appear  on  the  mucous 
surface.  Another  lesion  which  is  quite  rare  is  syphilitic  tarsitis.  It  is 
hardly  necessary  to  say  anything  about  the  recognition  and  treatment  of 
these  conditions.  They  only  need  to  be  mentioned  (see  paper  by  Dr.  Bull, 
“  Trans.  Am.  Ophth.  Soc.,”  p.  408.  1878). 


Epithelial  Cancer  and  Lupoid  Growths 


are  quite  often  situated  upon  and  near  the  eyelids.  A  discrimination  be¬ 
tween  them  is  hardly  needful  for  practical  purposes.  If  a  nodular,  irregu¬ 
lar  elevation  appears  on  the  lid  border,  or  on  the  skin,  and  is  covered  by 
a  dark  crust  which,  when  picked  off,  exposes  a  bleeding  surface,  and  if 
this  continue  for  months  or  years,  sometimes  healing  and  again  breaking 
out,  but  never  going  entirely  away,  this  neoplasm,  although  quite  pain¬ 
less,  had  better  be  excised.  The  true  epithelioma  is  more  rapid  in  devel¬ 
opment  than  a  lupoid  growth,  and  both  may  result  in  ulceration.  In  either 
case  the  neighboring  lymphatic  glands  are  not  likely  to  be  enlarged,  except 
at  a  late  date.  The  gland  which  we  look  for  is  that  in  front  of  the  tragus 
— the  pre-auricular  gland.  Growths  such  as  we  are  now  considering 
occur  during  and  after  middle  age,  and  usually  remain  unheeded  for  a 
long  time.  Sometimes  soothing  lotions  will  procure  healing  of  the  ulcer. 
I  have  known  the  solution  of  chlorinated  soda  (Labarraque’s),  diluted 
with  five  parts  of  water,  to  be  followed  by  perfect  cicatrization  of  a  suspi¬ 
cious  ulceration.  The  sore  did  not  break  out  again  for  maiw  months. 

The  disease  will  not  get  wrell  of  itself,  and  the  only  ri^rament  is  to  re¬ 
move  it.  For  almost  all  cases,  the  best  method  is  by  an  operation,  and 
not  by  caustics.  If  the  latter  be  applied  to  the  some  deformity 
will  follow  which  will  necessitate  an  operation,  while  if  the  knife  be  re¬ 
sorted  to,  the  deformity  may  be  at  once  remedied  by  a  suitable  plastic  pro¬ 
ceeding.  I  am  disposed  to  allow  a  limited  applicability  of  caustic  to  cases 
in  which  the  disease  is  not  very  near  the  for  example,  the  temple, 

or  on  the  forehead  where  the  skin  is  n<^t  elastic.  The  process  is  painful, 
because  the  caustic  paste  must  be  left  imSutact  with  the  disease  for  twenty- 
four  hours,  and  sometimes  longer.  ItVaction  may  extend  beyond  the  re¬ 
gion  intended.  It  is  therefore  a  n^jihod  to  be  resorted  to  in  only  a  few 
peculiar  cases.  Among  “  cancenClgctors  ”  it  is  the  habitual  treatment,  and 
lauded  because,  as  they  alle^G^  operation  is  done — and  this  is  a  word 
of  fearful  sound  to  many  peopfe. 

But  the  very  large  jtfcmtaAion  °f  cases  are  to  be  submitted  to  careful 
and  complete  excision  b^Ume  knife.  In  most  cases  a  reparative  operation 
can  be  immediately, done  which  more  or  less  perfectly  obviates  deformity. 
These  operations  described  hereafter. 

I  have  see$  one  case  of  amyloid  tumor  upon  the  border  of  the  lid.  The 
patient  was^  yojrng  woman  and  under  the  care  of  Dr.  Prout,  of  Brooklyn. 

Papilloimfy’br  warts  are  not  uncommon  on  the  border  of  the  lids.  They 
may  be  .sAipped  off,  or  accurately  touched  with  nitric  acid  applied  by  a 
platin^jGhpjobe,  or  by  a  small  and  pointed  stick,  like  a  lucifer  match. 

mj  growths  have  been  known  to  occur  on  the  lids.  One  instance  I 
d  in  my  own  practice. 
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Xanthelasma  or  Xanthoma  is  a  fatty  degeneration  of  the  connective  tissue 
of  the  skin,  which  seems  to  have  a  predilection  for  the  lids,  although  it 
occurs  elsewhere.  It  appears  as  yellow  or  straw-colored  patches,  usually 
upon  the  inner  or  medial  side  of  the  lids.  They  may  have  a  little  elevation, 
and  be  smooth  or  slightly  nodular.  They  are  usually  symmetrically  placed 
upon  both  sides.  In  a  case  recently  exhibited  to  the  New  York  Ophthal- 
mological  Society,  both  eyelids  of  both  eyes  were  occupied  by  these 
patches  in  prominent  welts  over  their  entire  surface.  The  conspicuousness 
of  the  marks  makes  them  objectionable,  and  the  only  means  of  disposing 
of  them  is  by  an  operation — a  proposal  to  which  I  have  not  as  yet  found  a 
patient  willing  to  consent.  They  seem  to  appear  oftener  in  women  than  in 
men,  and  not  in  early  life. 

All  the  varieties  of  diseases  of  the  skin  may  appear  upon  the  lids,  and 
it  is  not  worth  while  to  enumerate  them.  Mention  may  be  made  of  a 
dusky  discoloration  which  sometimes  occurs,  often  associated  with  uterine 
disease.  It  is  likely  to  be  permanent.  Eczema  very  frequently  occupies 
this  locality,  and  is  commonly  best  treated  by  soothing  remedies.  In  the 
moist  variety,  by  absorbent  powders,  and  in  the  desquamating  stage  by  the 
oxide  of  zinc  ointment  or  diluted  citrine  ointment.  If  the  face  be  attacked 
by  eczema  of  the  acute  form,  the  lids  will  share  in  the  inflammation  and 
the  conjunctiva  will  be  very  probably  involved.  The  latter  complication 
adds  not  a  little  to  the  patient’s  discomfort,  and  is  to  be  dealt  with  as 
subordinate  to  the  eczema.  The  stress  of  the  treatment  must  be  for  the 
latter,  while  remedies  usually  effective  for  acute  conjunctivitis  will  be  found 
of  small  value.  Soothing  applications  which  the  patient’s  feelings  approve 
are  to  be  preferred,  viz.,  warm  fomentations  with  fluid  extract  of  opium  ;  or, 
if  water  be  irritating,  as  it  often  is,  coat  the  lids  and  their  edges  with  vase¬ 
line,  and  take  pains  to  wash  or  wipe  away  all  secretion  with  a  small  brush. 
Acute  eczema  of  the  face,  accompanied  by  acute  conjunctivitis,  is  a  dis¬ 
agreeable  combination.  For  details  of  such  cases  I  rd&r*lb  treatises  on 
diseases  of  the  skin  (e.g.,  Tilbury  Fox,  p.  192,  1873).^S^ 

Herpes  Zoster  Ophthai^©s 


is  an  affection  which  deserves  attentioi^Be cause  it  exhibits  conspicu¬ 
ous  and  important  features.  It  is  cdleS-^y  the  French  zona  ophthal- 
mique,  and  has  been  extensively  deaertbed  by  Hybord,  and  previously 
by  Mr.  Hutchinson.  It  is,  in  truthSn  neuropathic  affection  having  its 
cause  in  degeneration  of  the  o^^lion  of  Gasser,  or  of  the  branches 
of  the  trigeminus,  or  of  botl^QAny  of  the  branches  of  the  fifth  pair 
may  be  thus  affected,  and^tiS^efuption  is  localized  by  the  distribution 
of  the  diseased  nerve-twigs^vlt  therefore  happens  that  vesicles  may  oc¬ 
cur  on  the  eyeball  as  /veflh-as  upon  the  skin,  and  both  ulceration  of  the 
cornea,  acute  conjunctim^  and  acute  iritis  may  take  place.  It  is  also  said 
that  small  abscessesCEjve  been  found  in  the  ocular  muscles.  The  mode  of 
occurrence,  as  illrfSyated  by  a  case  very  recently  seen  in  a  boy  ten  years  of 
age,  was  as  follB^^:  the  supra-orbital  nerve  was  the  one  affected.  The 
initial  syn^^^^was  intense  pain  along  this  nerve  at  the  supra-orbital 
notch,  arouj^K  the  lachrymal  sac  and  side  of  the  nose,  upon  the  forehead, 
and  up  the  vertex.  In  a  few  hours  the  skin  of  the  forehead  became 
^swollen,  tender  to  touch,  and  a  few  vesicles  appeared  above  the 
end  of  the  brow.  While  the  right  half  of  the  forehead,  red  and 
n,  presented  the  look  of  erysipelas,  the  left  half  remained  natural. 
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tissues  will  shrink  by  repeated  burnings  and  that  deformity  of  the  lids 
must  be  avoided.  I  have  seen  a  case  in  an  infant  for  which  the  common 
carotid  artery  had  to  be  tied.  The  tumor  disappeared.  Threads  may  be 
run  through  a  mass  if  thought  proper,  and  allowed  to  cause  suppuration. 
Small  tumors  and  even  large  ones  have  been  known  to  disappear  of  them¬ 
selves. 

Minute  vascular  growths,  like  little  red  warts,  sometimes  appear  on  the 
border  of  the  lid.  They  may  be  easily  tied  off  with  fine  silk. 

Moles  or  brown  patches  may  occur  as  congenital  diseases  on  the  lids 
or  in  the  neighborhood.  They  should  be  excised,  and  afterward  a  proper 
plastic  operation  performed.  I  was  called  upon  to  do  this  for  a  young 
lady,  whom  I  saw  again  after  several  years,  and  found  that  similar  pigment- 
nodules  had  appeared  upon  the  neighboring  skin  which  had  previously 
been  healthy.  The  primary  growth  was  congenital,  was  set  with  stiff  hairs 
and  seemed  to  be  innocuous,  although  a  decided  blemish.  The  subse¬ 
quent  pigmentation  showed  no  malignant  or  ulcerating  tendency. 


The  Eyelashes 


are  subject  to  a  variety  of  disorders.  They  are  liable  to  fall  out  ( tylosis ) 
(madarosis),  as  the  result  of  chronic  blepharitis  tarsalis,  and  in  conse¬ 
quence  of  secondary  syphilis.  The  loss  is  either  partial  or  total.  When 
the  result  of  syphilis,  it  will  be  noticed  that  the  eyebrows  also  fall  out. 

I  have  seen  partial  discoloration  of  the  eyelashes  ( canities )  take  place 
in  two  instances,  and  one  was  in  a  boy  twelve  years  old.  It  presented  a 
white  patch  among  a  row  of  dark  lashes,  and  seemed  to  be  extending. 

Distichiasis,  which  means  a  double  row  of  lashes,  occasionally  occurs, 
and  the  inner  row  is  apt  to  touch  the  eye.  More  than  twjj\displaced  rows 
are  said  to  have  been  observed.  The  condition  ma^  be  congenital  or 
acquired.  /yS* 

Trichiasis  is  the  inversion  of  a  few  lashes  so  t^M  they  touch  the  eye. 
It  is  caused  either  by  marginal  blepharitis,  or  mor%  commonly  by  chronic 
trachoma.  The  offending  hairs  may  be  so  atrWlped  and  fine  as  to  be  dif¬ 
ficult  to  discover,  and  patients  complain  sometimes  that  the 

“  short  hairs”  are  overlooked.  Erequ  entl£  tllere  is  spasm  of  the  orbicularis 
muscle  which  aggravates  the  condition.^* TFichiasis  passes  into  entropium 
by  imperceptible  degrees,  and  the  treatment  of  it  will  vary  according  to  its 
extent.  When  but  a  few  hairs  are>misplaced,  the  patient  sometimes  pre¬ 
fers  to  have  them  pulled  out  as  as  they  become  troublesome.  This 

must  be  repeated  every  week  and  frequently  is  learned  and  prac¬ 

tised  by  some  member  of  the  family. 

A  method  commencWl(BVSnellen  consists  in  passing  through  the  bor¬ 
der  of  the  lid,  alongsid|Tofttie  errant  hair,  a  very  fine  thread,  both  ends  of 
which  have  been  put*  through  the  eye  of  a  fine  needle  ;  as  the  loop  comes 
to  the  base  of  th^ASlr,  the  latter  is  caught  by  forceps  and  put  into  it. 
The  loop  is  thedQjirawn  through  the  skin,  dragging  the  cilium  into  the 
substance  of^hOm.  Its  follicle  is  by  this  means  said  to  be  compelled  to 
change  itstd^eption  and  the  hair  falls  from  the  eye.  Another  and  effective 
proceeding- srto  pierce  the  edge  of  the  lid  with  a  glover’s  needle  heated 
red-h^^aM  pushed  up  alongside  the  hair.  The  lid  must  be  held  by  a 
clamp^/)  * 

ffl^e  operation  most  generally  approved  for  trichiasis  not  accompanied  by 
marked  shrinking  and  incurvation  of  the  tarsus  is  that  known  as  the  Arlt- 
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Jaesche.  It  consists  in  transplantation  of  tlie  ciliary  border  upward.  The 
patient  should  be  etherized,  an  assistant  lifts  and  holds  the  lid  tense  on  a 
horn  spatula.  A  thin  and  narrow  scalpel  is  pushed  into  the  border  of  the 
lid  at  the  space  between  the  lashes  and  the  mouths  of  the  Meibomian  fol¬ 
licles,  and  splits  it  from  one  end  to  the  other  into  two  layers  for  a  depth  of 
six  to  eight  millimetres,  or  one-fourth  to  one-third  of  an  inch.  By  this 
incision  the  front  layer  which  carries  the  cilia  is  made  movable,  but  is  not 
separated  from  its  connection  at  either  end  nor  above.  Sometimes  it  is 
separated  at  its  upper  edge  and  then  is  freely  movable,  but  more  risk  of 
sloughing  attends  this  proceeding.  A  narrow  strip  of  skin  from  one-fourth 
to  one-half  an  inch  wide,  and  the  subjacent  muscular  fibres,  are  now  taken 
out  of  the  lid  at  or  below  its  middle,  which  leaves  upon  the  ciliary  border 
about  one-fourth  of  an  inch  of  skin,  and  this  piece  is  united  by  sutures 
with  the  cut  edge  above.  Careful  manipulations  and  a  just  adaptation 
of  the  parts  are  necessary,  and  the  case  must  not  be  too  far  advanced  in 
tarsal  deformity.  The  wound  at  the  edge  of  the  lid  is  left  to  heal  by 
granulation.  When  the  layer  of  skin  which  bears  the  cilia  is  completely 
dissected  up,  except  at  its  extremities,  there  is,  as  has  been  said,  some 
danger  of  sloughing.  This  I  have  had  take  place.  Arlt  warns  against  the 
proceeding.  His  own  practice  is  to  put  two  or  three  narrow  strips  of 
isinglass  or  court-plaster  lengthwise  of  the  lid,  without  sutures,  and  then 
to  close  the  eye  with  a  cotton  pad  and  bandage.  I  have  had  many  suc¬ 
cesses  with  this  operation  and  think  it  is  to  be  resorted  to  ;  but  it  is  some¬ 
times  difficult  to  say  whether  it  or  another  proceeding  by  Dr.  John  Green, 
which  will  be  described  under  the  head  of  entropium,  should  be  chosen. 
If  there  be  serious  doubt,  the  latter  should  be  preferred. 

In  former  years,  the  abscision  of  the  whole  ciliary  border  was  frequently 
practised  (“scalping  the  lids5’),  and  in  the  extremest  cases  it  may  some¬ 
times  be  necessary,  but  the  occasions  for  it  are  rare.  Ii^d^ing  it  the  edge 
of  the  lid  is  split  into  two  layers,  as  in  the  Arlt-Jaes^^nretliod,  and  the 
lifted  piece  cut  away.  No  sutures  are  used,  and  cold-water  dressing  is 
applied.  /y 

Entropium.  jp' 


f 


An  operation  for  entropium  has  T^eKj^'oposed,  within  two  years,  by 
Dr.  John  Green,  of  St.  Louis,  which  I  h|fo  practised  with  much  satisfaction. 
It  may  or  may  not  be  preceded  by  enlargement  of  the  palpebral  slit  by 
canthoplasty.  The  clamp  figuredptan  page  135  seizes  the  lid  and  everts  it 
so  as  to  expose  MraSnliary  border.  A  Beers  cataract-knife  is 
run  along  tWXge  so  as  to  slit  it  into  two  leaves,  the  front 
one  contam&g  the  cilia,  the  rear  one  the  Meibomian  ori¬ 
fices.  xAQ)bft  is  made  three  to  four  millimetres  in  depth, 
to  ful^^lberate  the  cilia  and  allow  them  to  turn  out.  To 
e^igml  the  cleft  to  the  inner  and  outer  ends  of  the  lid,  the 
cl&(fp  is  removed  and  the  lid  controlled  by  the  fingers  or 
forceps.  Next  a  cut  is  made  in  the  skin  about  six  milli- 
XOvmetres  above  the  ciliary  margin  along  its  whole  length. 
jV^ '  The  fibres  of  the  orbicularis  muscles  are  dissected  out  with 
.  ^  scissors  as  far  as  they  can  be  reached,  and  the  outer  sur- 
face^Mhe  tarsus  cleanly  exposed.  It  is  optional  whether  a  strip  of  skin 
fiwnNmir  to  six  millimetres  wide  shall  now  be  excised.  If  the  skin  be 
jfo^Ldant  this  will  be  done,  otherwise  none  will  be  removed.  Sutures 
>e  passed  through  the  ciliary  border  by  small,  sharply  curved  needles, 
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and  over  the  forefinger  of  the  other  hand  placed  beneath  the  lid  to  stretch 
it.  The  thread  is  drawn  through  and  the  needle  pierces  the  upper  edge 
of  the  tarsus  and  tendon  of  the  levator ,  and  having  been  drawn  through,  next 
perforates  the  upper  edge  of  the  skin.  Not  less  than  three  such  deep  su¬ 
tures,  which  gather  up  the  ciliary  border  and  the  tarsus  and  skin  together, 
are  used,  and  other  sutures  as  many  as  need  be  through  the  skin  alone. 
The  deep  sutures,  by  their  hold  on  the  tarsus,  turn  out  the  ciliary  edge 
most  effectively.  They  are  left  in  situ  several  days.  The  efficacy  of  this 
proceeding  consists  in  the  deep  insertion  of  the  sutures,  and  this  feature 
gives  it  most  satisfactory  success  (see  Fig.  67).  A  method  which  includes 
this  idea  was  published  by  Anagnostakis  ten  years  ago,  and  revived  by  Dr. 
Hotz,  of  Chicago,  two  years  ago.  In  this  we  have  a  decided  advance  on  for¬ 
mer  modes  of  operating.  The  incision  into  the  posterior  surface  of  the 
tarsal  edge  is  the  valuable  suggestion  which  makes  Dr.  Green’s  method 
admirable. 


Ectropium 


is  due  to  chronic  thickening  of  the  conjunctiva,  to  contraction  of  the  skin 
by  cicatrices,  and  to  injuries.  The  excision  of  a  strip  of  conjunctiva  along 
the  whole  length  of  the  lid,  and  of  suitable  depth  and  width,  will  often 
cure  the  first  variety.  The  second,  due  to  cicatrices,  very  often  needs  the 
introduction  of  additional  skin,  and  constitutes  a  true  case  of  blepharo- 


plasty.  B 
cases.  Ha  iiJ 


Fig.  68. 


as 


‘oceeding  by  Wharton  Jones  is  sometimes  useful  in  mild 
hded  it  for  the  upper,  but  it  serves  still  better  on  the  lower 
^ild  case  the  proceeding  will  be  as  follows :  a  triangular  flap  with 
ard  the  ciliary  border,  and  of  length  according  to  the  degree 


lid. 
the! 

of  cjj0prmitv,  is  dissected  up,  and  the  dissection  not  carried  too  far  toward 
m  onjunctiva,  else  the  flap  may  slough.  The  lid  is  pulled  up  to  place 
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and  the  sides  of  the  wound  brought  together  to  push  the  flap  upward,  and 
the  lines  of  the  cicatrix  will  form  a  letter  Y  in  place  of  the  letter  Y,  which 
was  first  made.  For  a  more  serious  case  a  more  extensive  method  may  be 
used,  which  I  have  done  with  advantage  (see  Figs.  68  and  69).  The  figures 
are  from  Euete,  and  the  essential  modification  consists,  in  the  removal  of  a 
horizontal  triangle  of  skin  at  the  outer  canthus,  which  allowrs  a  greater  lift¬ 
ing  of  the  lid  and  also  provides  for  shortening  its  excessive  length.  The 
figures  explain  themselves.  There  are  many  other  ways  of  dealing  with 
ectropium  by  excising  portions  of  the  lid  at  the  middle  or  at  the  outer 
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of  the  head,  when  patients  attempt  to  use  their  defective  eye,  is  highly 
characteristic.  The  causes  of  the  disease  are  peripheral  or  central ;  the 
most  frequent  is  syphilis.  It  may  be  well  to  remark  that  a  little  drooping 
of  the  lids  may  be  congenital,  and  that  an  inability  to  lift  the  lid  to  its  full 
height  is  always  present  when  there  is  chronic  conjunctivitis  or  trachoma. 
The  true  action  of  the  levator  is  conspicuously  suggested  wrhen  the  only 
muscle  able  to  act  on  the  lid  is  the  occipito-frontalis.  The  latter  simply 
stretches  the  skin,  and  if  it  be  lax  can  exert  but  little  effect  while  the  leva¬ 
tor  pulls  from  the  cavity  of  the  orbit  and  rolls  the  lid  over  the  convexity 
of  the  globe  into  its  opening,  and  at  the  same  time  causes  a  fold  in  the  skin. 

The  treatment  of  ptosis  consists,  first,  in  combating  the  cause  if  this  be 
ascertained ;  second,  in  stimulating  the  muscle  by  the  faradic  current  of 
electricity  ;  thirdly,  in  operating.  As  to  the  first  indication,  we  give  iodide 
of  potassium  in  small  doses,  gr.  v.  ter  in  die  for  supposed  rheumatic  cases, 
and  in  larger  doses  with  mercurials  in  syphilitic  cases.  This  treatment 
should  be  held  to  for  four  or  six  weeks.  After  the  first  week  or  two  the 
battery  may  be  used  for  a  few  minutes,  once  daily,  or  as  often  as  practi¬ 
cable.  With  one  pole  behind  the  ear,  the  other  is  placed  on  the  lid,  and 
the  current  should  be  only  of  moderate  strength. 

When  time  enough  has  elapsed  to  prove  the  impossibility  of  recovery, 
say  three  or  four  months,  we  may  resort  to  an  operation.  It  will  consist 
in  removing  a  narrow  bit  of  skin,  and  a  much  wider  strip  of  the  orbicularis 
muscle  undermining  the  skin  above  and  below  for  this  purpose.  Then 
unite  the  wound  with  sutures  which  go  through  the  muscular  fibres  and 
deep  fibrous  membrane,  as  well  as  through  the  skin.  Another  mode  lately 
suggested  is  to  carry  a  thread  subcutaneously  through  the  eyebrow  and 
the  tissue  of  the  lid  to  the  tarsal  edge — to  draw  it  tight  and  let  it  cut  its 
way  out.  The  result  is  said  to  be  a  sufficient  drawing  up  of  the  lid  by  the 
cicatrix.  For  cases  in  which  other  branches  of  the  third  nerVe  are  involved 
and  the  movements  of  the  eyeball  are  impaired,  it  may  be  ^expedient  to 
operate  for  ptosis,  because  this  would  subject  the  patient  to  the  serious  in¬ 
conveniences  of  double  vision. 

For  that  form  of  ptosis  which  depends  on  Redundancy  of  skin  or  its 
hypertrophy,  the  operation  will  not  concern  the  orbicularis  muscle,  but 


A^bugh  to  lift  the  tarsal  edge 
**  m  place. 


will  include  only  a  portion  of  the  skin  lar 
to  the  level  of  the  pupil  when  the  suture sh 

The  proposal  to  advance  the  tendoj^f  the  levator  palpebrae  has  not 
served  a  good  purpose.  I  once  tried  ©Unsuccessfully.  In  all  these  cases 
the  relief  is  partial,  and  results  on^in  enabling  the  patient  to  use  the  eye, 
without  remedying  the  disfigurement.  An  attempt  has  been  made  to  en¬ 
able  a  patient  to  open  the  ey$  by  usmg  a  cord  of  india-rubber  (Yon  Bibber), 
one  end  of  which  was  faste^^oy  plaster  to  the  lid,  and  the  other  to  the 
forehead.  I  saw  some  ,pab^.ts  wear  these  comical  appendages  for  a  time, 
but  they  cannot  be  exp%^d  to  keep  up  such  inconvenient  amusement  per¬ 
petually.  ^ 

An  interesting^4^^slight  and  rare  form  of  ptosis,  has  been  noted  by  Horner,  in 
which  the  lid  cWWjL^rer y  little,  the  pupil  is  contracted,  and  the  face  turgid.  All  these 
symptoms  p^nb  |h  a  paretic  affection  of  the  sympathetic  nerve  in  the  neck.  Their 
counterpart  n^feen  in  exophthalmic  goitre,  where,  by  stimulation  of  these  fibres,  the 
upper  lid^ikretracted  through  spasm  of  the  organic  muscular  fibres  (Miiller’s  muscle) 
and  themupil  dilated. 


144 


DISEASES  OE  THE  EYE. 


Paralysis  of  the  Orbicularis  Muscle,  or  Lagophthalmus, 

causes  more  annoyance  than  ptosis.  The  eye  is  fretted  by  external  irri¬ 
tation  and  overflows  with  tears  which  cannot  be  directed  into  the  lachry¬ 
mal  puncta.  Chronic  conjunctivitis,  and  even  inflammation  of  the  cornea 
are  to  be  expected.  The  cause  lies  in  lesion  of  the  seventh  or  facial  nerve. 
It  is  not  uncommon  for  the  orbicularis  to  escape  when  other  muscles  sup¬ 
plied  by  the  inferior  branches  of  the  facial  plexus  are  involved  ;  but,  if  the 
orbicularis  is  paralyzed,  all  other  muscles  are  also  apt  to  suffer.  The  causes 
of  facial  paralysis  are  peripheral,  or  lie  along  the  track  of  the  nerve,  or  are 
in  the  brain.  From  the  crookedness  of  its  course,  and  the  variety  of  tis¬ 
sues  which  it  traverses,  the  nerve  is  greatly  exposed  to  injury,  and  it  may 
be  wholly  or  partially  affected.  One  need  only  remember  that  diseases  of 
the  ear,  and  of  the  lymphatic  glands,  and  of  the  parotid,  are  all  liable  to  do 
mischief  to  the  facial  nerve'.  As  to  the  cases  of  cerebral  disease,  Eulenberg 
says  that  facial  paralysis,  originating  from  lesions  of  the  pons,  involves  the 
orbicularis  ;  while,  if  it  proceed  from  the  cerebral  peduncles,  or  from  the 
central  ganglia,  or  from  progressive  paralysis  of  cranial  nerves,  or  from 
spinal  cord  affections,  the  orbicularis  is  likely  to  escape.  Peripheral  pa¬ 
ralysis  of  the  seventh  nerve  usually  includes  the  orbicularis.  The  cases  of 
partial  impairment  are  most  common.  I  have  seen  instances  of  total  pa¬ 
ralysis  caused  by  wounds  in  the  space  between  the  angle  of  the  jaw  and 
the  mastoid  process.  In  one  case  the  wound  was  inflicted  by  a  mason’s 
trowel. 

Treatment  will  be  governed  by  the  supposed  cause  of  the  lesion.  The 
remedies  to  be  used  will  suggest  themselves.  If  the  cornea  be  much  ex¬ 
posed,  it  may  be  necessary  to  wear  a  bandage,  or  to  partfr  close  the  lid  by 
a  strip  of  plaster  near  the  outer  canthus.  During  sk^NNre  lid  will  drop 
a  little  from  its  own  wreight,  because  the  levator  is  rlj^ecl  and  the  cornea 
turns  up  so  as  to  be  covered,  even  when  paralvsnCls  total.  One  of  the 
aggravations  of  the  trouble  comes  from  the  fre«§fh§nt  wiping  of  the  eye  to 
get  rid  of  the  tears,  and  the  lower  lid  is  lil^c^to  be  dragged  down  to  an 
additional  degree,  and  may  pass  into  a  pemSnent  ectropium.  When  this 
state  arrives,  relief  will  be  afforded  by  the  edges  of  the  lids  for  ten 

to  fifteen  millimetres  at  the  outer  cantlrasf  and  uniting  them  by  sutures  to 
shorten  the  palpebral  opening.  ItJ^reieedful  to  pare  away  only  the  inner 
angle  of  the  tarsal  edges  and  the  ciliasare  left  untouched.  The  sutures  should 
be  left  in  situ  from  four  to  six  da®4  I  have  lately  seen  a  man  for  whom  I  did 
this  operation  seven  years  agcTMd  the  relief  it  gave,  continued  until  within 
a  few  months.  The  coi^n^d --paralysis  and  the  drag  of  the  lax  tissues 
finally  brought  on  troublesome  ectropium  of  the  lower  lid  at  the  inner  can¬ 
thus,  with  a  return  of  theJformer  epiphora.  I  performed  the  same  opera¬ 
tion  of  tarsoraphy  at^l  inner  canthus,  which  had  been  previously  done  at 
the  outer  canthu^^I  dissected  up  a  parallelogram  of  skin  above  and  below 
the  canaliculi,  fo^r  space  which  reached  from  the  commissure  to  3  mm.  be¬ 
yond  the  puncta.  I  turned  the  raw  surfaces  of  the  little  flajDS,  raised  from 
the  respec&vfe  lids,  against  each  other  and  stitched  through  them.  The 
puncta  thus  turned  inward  and  out  of  sight.  The  edges  united,  and 
the  mfoeoral  slit  was  left  as  a  narrow  oval  through  which  the  pupil  could 
pG&pyai|d  the  annoyance  of  the  epiphora  was  removed. 
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Spasm  of  the  Okbiculakis 


occurs  as  an  independent  disease  without  co-existing  trouble  of  the  eye. 
It  is  infrequent,  and  of  variable  intensity.  It  appears  as  a  twitching 
of  a  few  fibres,  which  does  not  continue  long,  and  is  simply  a  trifling 
annoyance.  It  also  occurs  as  a  paroxysmal  and  painful  spasm  partici¬ 
pated  in  by  other  facial  muscles,  and  constituting  the  disease  known  as 
tic.  I  have  seen  several  examples  of  this  affection.  The  face  is  thrown 
into  ludicrous  and  painful  grimaces,  and  the  spasm  is  excited  by  very 
slight  irritations.  In  the  case  of  a  car-driver  who  had  two  attacks  of  it 
under  my  observation,  it  once  seemed  to  be  produced  by  the  severe  cold 
of  the  winter  wind.  Only  one  side  of  the  face  was  affected,  and  when  the 
attack  came  it  would  be  thrown  into  extreme  convulsions :  it  would  become 
red,  his  mouth  be  drawn  up,  the  lids  tightly  shut,  and  he  would  complain 
of  severe  pain.  Such  turns  would  happen  many  times  a  day,  and  they  re¬ 
curred  during  several  weeks.  He  appeared  to  derive  benefit  from  full  doses 
of  bromide  of  potassium.  I  have  seen  a  clergyman  whose  whole  face  was 
thus  contorted  in  interrupted  paroxysms,  and  for  whom  remedies  seemed 
of  little  value  ;  but  after  several  years  I  was  happy  to  find  that  his  affection 
had  become  almost  imperceptible.  For  further  particulars  as  to  this  topic, 
reference  may  be  made  to  treatises  on  diseases  of  the  nervous  system.  A 
less  serious  spasm,  which  is  a  kind  of  nictitation,  may  occur  as  an  uncon¬ 
scious  habit  or  trick.  It  may  be  confined  entirely  to  the  eyelids,  and  be 
a  congenital  and  life-long  peculiarity.  A  distinguished  sculptor  of  my  ac¬ 
quaintance  is  thus  affected,  and  has  a  little  impediment  of  speech.  A  lady 
friend  of  mine  has  had  it  for  seventy  years,  and  her  powers  of  speech  are 
not  impaired.  Sometimes  there  will  be  a  point  of  tenderness  over  the  su¬ 
pra-  or  infra-orbital  nerves,  or  on  the  temple,  and  perhaps  *it  the  back  of 
the  neck,  or  the  cause  of  reflex  irritation  may  be  a  defectiy^lpth.  Should 
such  tender  spots  be  found,  they  suggest  indications  oO^itment,  such  as 
neurotomy,  local  anesthesia,  counter-irritation,  hvp^feSrmic  injection  of 
morphia  at  the  place  of  tenderness,  etc.  In  ma|m  cases  no  treatment 
avails.  *0* 

In  the  trifling  cases,  in  which  an  almost  imperceptible  twitch  occurs  in 
a  few  bundles  of  the  muscle,  search  should|l3 ^jrn^id e  for  conjunctival  irrita¬ 
tion,  and  in  default  of  this,  general  tonics  Vm  generally  be  in  order. 

Blepharosx)asm  which  is  not  idiopatfesSybut  associated  with  some  ocular 
trouble,  must  be  treated,  in  the  firstiirM^mce,  by  attempting  to  remove  its 
cause.  This  may  be  severe  conm^^ival  inflammation,  a  foreign  body  in 
the  eye — either  on  the  cornea  QrQh  the  lid,  perhaps  buried  in  the  fornix ; 
there  may  be  hysterical  phote&MSiaf  and  Donders  says  he  has  seen  blepha¬ 
rospasm  as  an  evidence  of  jpwm^atlietic  neurosis,  caused  by  irido-choroid- 
itis  and  atrophy  of  the^TeBmv  eye.  In  scrofulous  children  it  is  the  most 
distressing  symptom  of  conjunctival  and  corneal  disease. 

In  all  the  above4diSlJs,  suitable  proceedings  will  suggest  themselves  ac¬ 
cording  to  the  cau^Vbut  certain  special  suggestions  may  be  made  which 
are  to  be  addres^&Ho  the  spasm.  In  the  hysterical  cases,  administration 
of  ether  or  d^^oform  will  often  give  more  than  temporary  relief,  and  be 
a  valuable  adjuvant  to  other  treatment.  Galvanism  may  also  be  tried.  We 
have  a  valuable  remedy  to  comba-t  this  condition  in  the  fluid  extract  of 
coniunK^i^ilatum.  It  is  potent  and  perilous.  Its  effects  must  be  watched 
wi^TSj’eat  care,  and  the  doses  graduated  to  the  tolerance  of  the  patient. 
F$£  an  adult,  one  may  begin  with  ten  drops  of  Squibb’s  fluid  extract  three 


10 


146 


DISEASES  OF  THE  EYE. 


times  or  six  times  daily,  and  notice  the  first  signs  of  intoxication.  There 
will  be  dizziness,  inco-ordination  of  muscles,  a  little  thickness  of  speech,  and 
as  these  tokens  appear  the  eyelids  will  open.  There  may  be  considerable 
toleration  of  the  remedy,  and  the  needful  quantity  cannot  be  anticipated  ; 
one  must  keep  on  until  evidences  of  constitutional  disturbance  are  dis¬ 
covered.  When  they  do  appear,  great  caution  must  be  exercised  not  to  let 
the  medicine  go  too  far.  But,  in  watchful  and  prudent  hands,  much  good 
can  be  gotten  out  of  conium.  Severe  cases  of  strumous  conjunctivitis  and 
keratitis,  both  in  children  and  in  adults,  are  subjects  for  this  treatment, 
and  sometimes  cases  of  cataract  operation,  which  make  a  slow  recovery  be¬ 
cause  of  iritis  or  other  inflammation,  arrive  at  a  stage  where  blepharospasm 
is  severe,  and  I  have  seen  the  use  of  conium  followed  by  happy  results.  It 
may  be  tried  in  hysterical  cases,  but  their  great  susceptibility  to  drugs 
must  be  borne  in  mind. 

Another  proceeding  which  we  have  at  command  is  the  division  of  the 
external  canthus  by  a  straight  incision  horizontally  outward,  either  by 
scissors  or  by  scalpel ;  another  suggestion  in  vogue  in  the  Brooklyn  Eye 
and  Ear  Hospital  is  to  forcibly  stretch  the  lids  asunder,  by  the  fingers  or 
by  two  elevators,  after  an  anaesthetic  has  been  administered.  Before  doing 
any  operation,  or  even  before  giving  conium,  take  a  look  at  the  state  of  the 
skin  at  the  outer  canthus.  It  will  probably  be  ulcerated,  or  perhaps 
deeply  fissured  ;  in  either  case,  touching  either  lightly  or  severely  with  ni¬ 
trate  of  silver  will  help  to  heal  the  abraded  skin,  and  materially  aid  the 
treatment.  Frequent  use  of  vaseline,  or  of  simple  cerate  at  this  spot,  is 
important. 

Still  another  remedy,  suited  to  children  with  strumous  inflammation,  or 
adults,  is  to  drop  iced  water  upon  the  exposed  eye  every  fifteen  to  thirty 
minutes  by  a  dropping-tube.  It  acts  as  a  local  anaesthetic,  and  is  a  sug¬ 
gestion  of  Dr.  Oppenheimer,  when  house  surgeon  of  t^iANew  York  Eye 
and  Ear  Infirmary.  It  at  first  is  unpleasant,  but  soo^^e<*)mes  tolerated, 
and  has  a  good  influence.  It  was  the  practice  of  G@ue  to  dip  children’s 
faces  into  a  basin  of  cold  water  and  hold  them  in^rQfcr  several  seconds,  and 
this  would  sometimes  be  an  effective  eye-open^V^  The  dropping  ice-cold 
water  into  the  eye  is  less  troublesome  and  c®^e  kept  up  a  long  time. 

I  have  already  alluded  to  the  operatymAdbantliotomy ;  another  kind  of 
operation,  known  as  canthoplasty,  is^sA^times  done,  but  I  do  not  easily 
incline  to  resort  to  it  under  these  ciixjmgistances.  It  belongs  more,  I  think, 
to  cases  of  chronic  trachoma  with  o'fgfrnic  narrowing  of  the  palpebral  slit. 
The  operation  will  be  de  er  its  proper  head. 


>LEPHAROPHIMOSIS. 


This  term  indicate)  a  permanent  shrinking  in  the  palpebral  open¬ 
ing,  caused  by  <al^£ations  in  the  form  of  the  lids,  more  especially  of 
the  tarsi.  Tlie^SJncipal  cause  is  trachoma,  and  the  full  understanding 
of  the  pathoWs^l  condition  usually  present  will  not  be  had  until  that 
subject  li^SJs^en  discussed.  At  present  I  simply  describe  the  operations 
which  ca^u$^  performed  for  its  relief.  The  first  is  called  canthoplasty,  and 
wras  iii^^duced  by  Yon  Ammon.  I  prefer  to  do  it  as  follows  :  keeping  the 
lid^vtqjly  apart  by  a  speculum,  a  narrow  bistoury  separates  the  skin  from 
tj^e  mucous  membrane  at  the  outer  canthus  by  an  incision  in  the  lid-border 
jjQtllel  with  and  around  the  angle.  This  incision  will  be  6  mm.  long, 
ftom  its  middle  a  cut  is  then  made  straight  out  into  the  skin  for  a  distance 
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varying,  according  to  circumstances,  from  six  to  ten  millimetres.  Tlie  two 
cuts  form  the  letter  EH  .  In  the  space  thus  laid  open,  a  pair  of  probe-pointed 
scissors  dissects  beneath  the  conjunctiva  and  cuts  the  fibres  of  the  external 
canthal  ligament  above  and  below.  As  this  is  done,  the  shin  is  felt  to  give 
way,  and  the  speculum  can  be  readily  lifted  up.  The  conjunctival  edge 
has  been  held  by  forceps  while  making  the  dissection,  and  now  a  cut  is 
made  into  it  toward  the  globe,  only  so  deep  as  may  be  needful  to  bring  the 
edge  of  the  mucous  membrane  into  proper  coaptation  with  the  skin,  by 
three  fine  sutures.  I  adopt  this  mode  of  operating,  because  it  is  less 
apt  to  tear  the  conjunctiva,  and  requires  less  extensive  incision  into  it 


Fig.  70. 


HO 

Q? 


than  must  be  made  when  all  the  tissudk  aMhe  angle  are  cut  at  first  with 
one  clip  of  the  scissors.  The  importqtfi^>arts  of  the  proceeding  are,  first, 
the  subcutaneous  division  of  the  caa^tnal  ligament,  and  secondly,  the  nice 
adaptation  of  the  stitches.  UsuaS^M^ut  little  reaction  follows,  while  I  have 
seen  the  contrary  in  cachectic  gfW^cts,  and  wdien  decided  conjunctival  hy¬ 
peremia  was  present.  It  nt^^oe  admitted  that  sometimes  no  permanent 
relief  of  the  tightness  oLit^itls  is  thus  secured,  and  sometimes  no  benefit 
appears  to  result ;  but,  mifcases  properly  selected,  I  know  that  it  is  a  valu¬ 
able  therapeutic  measure: 

Another  operatj^mSo  be  mentioned  is  one  which  I  have  devised  to  meet 
the  necessities yqQfextremely  difficult  cases.  They  are  those  in  whom 
atrophy  of  th^A^junctiva  and  of  the  tarsus  has  deformed  the  latter  and 
contracted  ^^palpebral  fissure  to  such  a  degree  that  the  common  opera¬ 
tion  just  (^escl’ibed  can  have  no  beneficial  effect.  The  only  way  to  separate 
the  h(^s^?Wjp  widely  and  relieve  the  friction  which  their  tightness  exercises 
on  tjm^lfcbe,  is  to  introduce  new  material  into  the  outer  angle.  I  form  a 
flan^5j^  indicated  in  the  figure  (see  Fig.  70)  with  the  outlines  as  designated. 

1  proper  quantum  of  skin  must  be  measured  and  the  turn  must  not  be 
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too  sharply  made,  otherwise  an  unpleasant  wrinkling  will  be  caused.  The 
adjoining  skin  must  be  freely  undermined  with  scissors  to  make  it  slide, 
and  the  whole  raw  surface  must  be  covered.  By  observing  these  precau¬ 
tions,  a  useful  alteration  can  be  secured  in  the  condition  of  the  lids,  and 
the  patient’s  comfort  greatly  promoted. 


Encanthus 


is  a  congenital  malformation  consisting  in  deficient  development  or  ab¬ 
sence  of  the  levator  palpebrae  superioris  muscle,  in  narrowness  of  the 
palpebral  slits,  with  a  tendency  to  slope  upward  at  their  outer  extremi¬ 
ties,  in  the  presence  of  a  crescentic  fold  of  skin  running  from  the  in¬ 
ner  end  of  the  brow  downward  on  the  side  of  the  nose,  which  more  or 
less  overhangs  and  conceals  the  inner  cantlius,  and  in  great  flattening  of 
the  ossa  nasi.  The  deformity  varies  in  degree,  is  apt  to  be  hereditary,  and 
to  be  associated  with  defects  in  the  development  of  the  eye,  such  as  hyper- 
metropia,  or  with  albinism,  or  with  nystagmus.  I  have  seen  three  cases  in 
one  family.  A  striking  case  is  figured  by  Yon  Ammon.  The  frontal  por¬ 
tion  of  the  occipito-frontalis  muscle  is  constantly  called  into  play  as  in  cases 
of  paralytic  ptosis,  and  the  head  has  to  be  thrown  backward  to  look  at  ob¬ 
jects  which  lie  even  a  little  below  the  horizontal  meridian.  In  some  in¬ 
stances  nothing  can  be  done,  or  requires  to  be  done,  while  in  other  cases 
the  wrinkle  at  the  inner  can  thus  is  unpleasantly  conspicuous,  and  can  be 
remedied  to  some  degree  by  excising  from  the  root  of  the  nose  a  piece  of 
skin,  and  by  undermining  the  adjacent  folds  very  freely,  so  as  to  loosen 
them  from  their  periosteal  connections.  The  wound  is  closed  by  harelip 
or  fine  pin-sutures,  and  a  vertical  scar  remains  on  the  median  line.  Be¬ 
sides  this,  it  is  sometimes  useful  to  per!  "  '  tion  of  cantho- 

plasty  at  the  outer  angles.  I  have  a  phc  vho  had  a  high 

degree  of  this  deformity  and  aggravatec  Nothing  was 

ever  done  for  her,  because  her  drunken  Itiful  condition 

of  the  child  a  profitable  means  of  mendi 


Ky 


COLOBOMA  OF 


is  a  rare  condition.  I  have  personaLJmowledge  of  only  two  cases,  one  of 
wdiich  I  operated  on.  There  was  wsmall  notch  in  the  middle  of  one 


upper  lid,  and  through  1  ^  dosed,  the  cornea  could  be 

seen.  It  was  congenita  ne  months  old  when  I  op- 


seen.  It  was  congenita 
erated. 


are  diversified  in  character,  such  as  contusions,  burns,  wounds,  and  lacera¬ 
tions.  It  is  nee^fflPto  speak  only  of  burns  by  gunpowder  and  of  lacera¬ 
tions.  Eor  powdlr-burns,  to  which  boys  most  frequently  fall  victims,  the 
pain  and  i^&mnation  are  relieved  by  cold  lotions,  while  the  removal  of 
the  unbuim^^owder  is  to  be  effected  by  patiently  picking  out  each  little 
granuletwiMi  a  spud  or  cataract- needle.  The  process  is  tedious  and  rather 
paijff«fc\  Much  of  the  powder  will  come  out  with  the  desquamating  skin, 
3*wnat  lies  below  the  epidermis  must  be  picked  out  bit  by  bit,  soon 


the  burn  is  produced.  Blistering  by  cantharidal  collodion  has  been 
ested,  but  I  should  demur. 
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Lacerations  of  the  lids  are  caused  in  many  ways,  viz.  :  by  pieces  of 
broken  glass  from  bursting  of  soda-water  bottles  ;  by  hooks  caught  under 
the  lids  ;  by  the  horn  of  a  cow  ;  by  a  thrust  of  a  stick,  etc.  Besides  the 
rules  of  ordinary  surgery  which  apply  to  such  cases,  it  is  important  to 
mention  that  pains  must  be  taken  to  bring  together  the  conjunctival  and 
tarsal  edges  of  the  laceration,  as  well  as  the  cutaneous  borders.  The  neg¬ 
lect  to  unite  the  under  portions  of  the  lid  results  often  in  an  irregular 
cicatrix,  which  by  its  contraction  will  cause  ectropium  or  chronic  swelling 
of  the  lid.  The  inner  angle  of  the  upper  lid  is  most  liable  to  suffer,  and 
the  line  of  rupture  is  along  the  fold  over  the  upper  edge  of  the  tarsus. 
After  cleansing  the  parts,  the  conjunctival  wound  should  be  carefully  fitted 
together  by  means  of  fine  silk,  with  small  curved  needles  held  with  proper 
needle-forceps,  and  the  stitches  should  include  the  tendon  of  the  levator, 
or  the  tarsus,  in  case  these  parts  are  involved.  Having  completed  this,  the 
skin  should  next  be  united  and  the  stitches  should  not  go  below  it.  It 
will  often  be  difficult  to  procure  a  perfect  adjustment  of  the  inner  angle, 
but  the  rule  to  be  observed  is  to  carry  the  lid  inward  to  an  extent  some¬ 
what  in  excess  of  what  seems  needful,  because  the  contraction  of  the  scar 
will  drag  it  outward.  One  may  even  cut  a  notch  into  the  skin  on  the  side 
of  the  nose  into  which  to  lay  the  angle  of  the  flap,  and  thereby  avoid  the 
objectionable  condition  of  a  large  or  irregular  inner  canthus.  Should  the 
lid  thereby  become  a  little  shortened,  relief  can  be  had  by  canthoplasty  at 
the  outer  angle. 

I  have  been  called  on  to  relieve  the  deformity  consequent  on  badly 
united  lacerations,  and  have  been  obliged  to  excise  the  cicatrix  and  repro¬ 
duce  the  original  condition,  and  then,  with  the  disadvantage  of  additional 
loss  of  substance,  proceed  in  the  way  above  described  to  remedy  the  mis¬ 
chief.  By  closely  following  this  method,  I  have  had  a  satisfactory  result. 
It  is  not  always  easy  to  do  this  as  neatly  as  one  would  wish,  because  the 
parts  are  slippery,  they  bleed  freely,  and  are  difficult  of^meess. 


Blepharoplasty. 


The  partial  or  complete  restoration  of 


methods  which  must  be  chosen  to  meet  tl 

have  to  consider  two  primary  classes  tofN  _ ,  _  „ 

contraction  of  scars ;  and  second,  thoflSvhaused  by  loss  of  substance. 

The  first  class  are  often  of  littla^^erity,  and  are  commonly  occasioned 


fid  is  to  be  attempted  by 
niliarities  of  each  case.  We 
iformities  :  first,  those  due  to 


by  caries  of  the  bone  with  adhei 
abscesses,  or  by  chronic  infla] 
some  most  frightful  deformAii 
The  second  class,  in^vftmnh 
tlmr  di 


lupoidal,  epithelial,  or^tlie 


f  the  soft  parts,  or  by  the  results  of 
or  by  burns.  In  this  last  category, 

'occur. 

substance  exists,  may  be  caused  by 
disease,  which,  when  removed,  leaves  a  defi¬ 
ciency  for  which  proyisrbn  must  be  made. 

The  modes  of  reptpr  consist  of  flaps,  which  are  introduced  by  sliding 
adjacent  skin,  or^nflaps  which  are  twisted  into  position,  or  of  portions  of 
skin  taken  fmnQ^distant  part  and  deposited  upon  the  place  to  be  filled  up, 
and  not  ha^jm^any  vascular  connection  with  surrounding  tissues. 

The  chorae  of  method  depends  upon  the  degree  and  kind  of  deformity, 
and  condition  of  the  surrounding  skin.  Of  the  method  last  men- 

tioned^piere  are  two  varieties :  one  which  consists  in  using  small  grafts, 
whfch  is  known  as  Riverdin’s  ;  and  the  second,  that  of  transferring  a  large 
atch  of  skin,  is  known  as  Wolfe’s  method — the  largest  yet  used  having 
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been  3  inches  by  1^-  inch.  This  way  of  filling  deficiencies  is  yet  to  a 
great  degree  experimental,  and  cannot  claim  the  consideration  which  be¬ 
longs  to  old  and  tried  proceedings.  It  offers  a  solution  of  the  most  des¬ 
perate  cases  in  which  no  suitable  integument  can  be  secured  from  the 
vicinity,  and  it  has  done  good  service  in  eight  out  of  ten  published  cases 
(see  “Trans.  Am.  Oph.  Soc.,  1880,” p.  43-52).  It  applies  to  cases  of  burns 
where  all  the  neighboring  shin  is  cicatricial,  and  this  always  makes  bad 
material  for-  transplantation.  It  will  be  described  after  discussing  the  oper¬ 
ations  in  which  the  flaps  have  pedicles.  Sometimes  a  sliding  flap  will 
survive  which  consists  of  cicatrix,  but  there  is  extra  risk  in  using  it,  and  a 
twisted  flap  of  this  kind  is  almost  sure  to  slough.  It  is  also  bad  to  use  a 
flap  of  healthy  skin  across  which  a  cicatrix  passes.  In  one  such  case,  I  had 
total  loss  of  all  the  flap  beyond  the  line  of  cicatrix.  We  are  sometimes  de¬ 
barred  from  using  sliding  flaps,  because  the  skin  is  tight  and  inelastic,  and 
cannot  yield  to  the  requisite  amount ;  or,  because,  it  must  be  taken  from 
a  region  which  will  permit  only  a  limited  degree  of  displacement,  like  the 
bridge  of  the  nose  or  the  forehead.  Twisted  flaps  are  to  be  preferred  in  a 
great  many  cases,  but  it  is  desirable  not  to  have  to  turn  much  more  than 
through  a  right  angle,  both  because  their  nutrition  is  imperilled  by  a  sharper 
twist,  and  because  the  pedicle  becomes  protuberant.  Care  must  be  used 
that  the  pedicle  be  not  too  narrow  or  too  thin,  and  that  the  natural  distri¬ 
bution  of  the  arteries  be  respected.  While  too  large  a  flap  makes  a  clumsy 
appearance,  it  is  a  fault  far  more  serious  to  have  the  flap  so  small  that  it 
must  be  stretched  tightly  to  cover  the  ground,  because  this  endangers  its 
vitality. 

For  the  upper  lid,  a  twisted  flap  is  usually  to  be  preferred,  although 
one  kind  of  sliding  flap  is  available,  viz.,  the  triangular,  first  suggested  by 
Wharton  Jones  (see  page  141).  For  the  lower  lid,  the  sliding  or  twisted 
fkqi  may  be  chosen,  according  to  circumstances.  V 

The  following  are  some  of  the  kinds  of  twisted  fla^fesfyted  to  :  from 
the  temple,  with  the  base  below  and  flap  coming  from*  the  forehead,  or 
with  the  base  at  the  level  of  the  lid  and  the  flap  i^reront  of  the  ear.  At 
the  inner  angle  the  flap  may  be  taken  from  the^mkldle  of  the  forehead, 
with  the  base  astride  the  nose,  so  as  to  draw  ndma&hment  from  each  side  of 
the  median  line.  To  prevent  a  clumsy  Jp^0joy  projection  of  the  ped¬ 
icle,  it  is  only  needful  to  dissect  out  skii^enokgh  from  the  bridge  of  the 
nose  to  make  a  bed  in  which  to  spr^aciH;  flat.  Its  base  may  also  get 
blood  from  the  arteries  coming  froirfyhe  upper  and  inner  angle  of  the 
orbit,  and  its  continuity  lie  along  J&eTSide  of  the  nose,  with  its  apex  near 
the  ala  nasi.  This  makes  what  called  a  naso-buccal  flap,  and  I  have 

used  it  on  many  occasions  withJfce^ess.  It  can  be  employed  for  the  upper 
lid,  in  case  of  need,  as  the  7 2  shows,  but  is  best  suited  to  the  lower 
lid.  In  planning  a  flam  $wht  one-fourth  more  must  be  allowed  in  the 
length  than  the  woundfm^asures.  It  should  not  include  much  of  the  sub¬ 
cutaneous  fat.  In  twistitlg  a  temporal  flap,  the  outer  limb  of  the  including 
incision  should  ext^fcp  beyond  the  level  of  the  inner  limb,  so  as  to  make 
the  turn  less  ataG5^.  It  will  often  be  needful  to  cut  out  a  gore  or  triangle 
from  the  sldto4if^  the  extremity  of  the  inner  cut,  to  avoid  a  protuberant 
wrinkle.  pedicle  be  very  broad,  this  rejected  piece  of  skin  may  be 

large.  In  one  of  my  cases  it  was  a  triangle,  measuring  one  inch  on  each 
side,  an^Wk  transplanted  it  to  the  place  from  which  the  flap  was  taken,  after 
the^na^meT  of  Wolfe’s  operation,  and  it  survived.  The  flap  is  best  held  in 
plae^by  fine  insect-pins,  put  in  all  parts  which  are  likely  to  experience 
i|0^ion.  The  thread  for  interrupted  sutures  should  be  the  finest  black 
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silk.  What  is  known  among  the  makers  of  sewing-machines  as  00  or  000 
is  strong,  smooth,  and  very  fine.  It  is  easily  taken  out  on  account  of  its 
color,  and  its  fineness  gives  it  all  the  immunity  from  irritation  which  is 
claimed  for  silver  wire.  The  last  I  never  use.  For  a  long,  straight  seam, 
an  overhand  stitch  with  continuous  thread  and  no  knots,  except  at  its  ends, 
is  a  happy  suggestion  of  my  friend,  Dr.  Minor.  A  flap  comes  to  its  place 
more  easily  when  the  gap  made  by  its  being  lifted  is  closed.  To  do  this 
the  adjacent  skin  should  be  extensively  undermined,  and  sometimes  relief 
cuts  parallel  to  the  sides  of  the  gap  have  to  be  made.  When,  after  lifting 
the  flap,  a  large  vacancy  remained  on  the  temple  which  undermining  could 
not  fill,  I  have  sometimes  constructed  a  second  flap  from  the  adjacent  scalp, 
with  which  I  covered  the  temporal  space,  and  transferred  the  gap,  which 
must  be  left  to  granulate,  to  a  locality  above  or  even  behind  the  ear. 

It  is  a  rule  which  ought  to  be  carefully  observed,  never  to  put  a  flap 
into  position  until  all  hemorrhage  beneath  it  has  ceased.  Moreover,  the 
clots  of  blood  should  be  removed  as  cleanly  as  may  be.  Exposure  to  the 
air  is  the  best  way  to  stop  bleeding  from  fine  vessels,  and  larger  ones  may 
be  twisted.  A  ligature  mil  rarely  be  required  to  remain  in  the  wound. 
Steady  pressure  and  iced  water,  or  extremely  hot  water,  are  the  best  h«3- 
mostatics.  Sutures  must  be  put  in  without  stint,  and  the  most  accurate 
adaptation  secured.  No  plastic  operation  should  be  done  with  haste. 
Nice  adjustment  and  correct  proportions  are  far  more  essential  than  ra¬ 
pidity.  Mistakes  in  proportion  are  much  more  liable  in  twisted  than  in 
sliding  flaps  ;  but,  when  neatly  fitted,  they  serve  a  most  admirable  purpose 
and  give  excellent  cosmetic  results. 

The  repair  of  loss  at  the  inner  half  of  the  lower  lid  may  be  very  neatly 
effected  by  a  sliding  operation  which  I  have  devised.  If  an  epithelioma 
has  been  excised  from  this  locality,  even  if  it  involve  three-fifths  or  twro- 
tliirds  of  the  lid,  the  deficiency  may  be  well  repaired  by  the  following  pro¬ 
ceeding.  It  will  be  most  successful  with  persons  of  loose^^n.  An  incision 
is  carried  from  the  outer  commissure  horizontally  towamj»h(?top  of  the  ear, 
and  may  reach  this  point.  Another  incision  is  made^mtn  the  wound  down 
alongside  of  the  nose  to  its  ala,  and  perhaps  to  the  qtngm  of  the  mouth.  The 
skin  of  the  face  is  then  dissected  up  and  laid  and  wdien  sufficiently 
loosened  to  be  moved  inward  and  upward  tosSoegree  sufficient  to  cover 
the  gap,  it  is  held  in  place  by  pin-  and  tltfSS&^utures.  Sometimes  I  have 
left  the  conjunctiva  untouched,  and  tal^nVhe  horizontal  incision  below  and 
along  the  ciliary  edge.  At  other  tiingj^when  much  of  the  lid  had  been 
sacrificed,  I  have  cut  through  the  infefeyr  fornix  and  carried  the  remaining 
lid-border  along  with  the  flap  inw©^..  The  operation  is  formidable  in  ap¬ 
pearance,  because  the  whole  cl^gk  may  be  turned  over,  and  is  liable  to 
free  hemorrhage,  but  it  le^^ncrdeformity,  and  the  lines  of  scar  are  in 
inconspicuous  places.  Sld*»)fing  cannot  occur,  and  no  secondary  deficit 
has  to  be  made  good,  a  large  loss  °f  substance  has  occurred,  the 

extensive  movement  oMfan  cheek  may  diminish  the  palpebral  slit  unduly. 
This  I  have  been  ebCgjed  to  correct  by  a  subsequent  canthoplasty. 

Another  slidrtfgNiap  is  described  by  Dr.  Knapp  as  follows :  after  the 
diseased  park  lid  has  been  removed,  a  cut  is  made  from  the  outer 

canthus  toA^tofivfche  top  of  the  ear,  and  below  it,  at  such  distance  as  the 
case  re  quirky  another  cut  is  made  nearly  parallel  with  it.  The  cuts,  as 
they  apjAach  the  ear,  spread  apart,  to  give  the  base  of  the  flap  more 
widtlMjpJ  its  free  end.  The  flap  is  dissected  up  as  extensively  as  need- 
fulXm Jdragged  toward  the  nose.  If  it  do  not  reach  far  enough,  an  addi- 
fooal  quarter-inch  may  be  gained  by  cutting  the  fibres  of  the  internal 
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Fig.  71. 


commissural  ligament,  and  loosening  the  skin  overlying  the  lachrymal  sac, 
which  skin  will  stretch  to  meet  the  Sap.  In  case  this  do  not  suffice,  a  flap 
must  be  made  across  the  nose  in  form  of  a  parallelogram,  and  long  enough 
to  unite  with  it.  The  nasal  flap  is  apt  to  become  unpleasantly  prominent, 

and  is  to  be  avoided  if 
possible.  The  subcu¬ 
taneous  dissection  at  the 
inner  cantlius,  which 
was  my  suggestion,  is 
to  be  fully  tested.  This 
method  is  available 
when  the  whole  lower 
lid  is  to  be  supplied,  or 
when  a  large  part  — 
either  the  outer  or  the 
inner — is  wanting  (see 
Fig.  71). 

When  .  by  such  a 

method  as  the  last  mentioned,  or  by  the  one  which  I  have  suggested  on  page 
151,  a  raw  surface  of  skin  is  brought  to  lie  against  the  ocular  conjunctiva, 
it  is  most  interesting  to  observe  that  a  substitutional  membrane  appears 
upon  the  raw  surface,  which  looks  like  and  fulfils  the  function  of  mucous 
membrane.  It  has  an  epithelium,  and  after  a  time  it  is  not  to  be  distin¬ 
guished  by  the  naked  eye  from 
true  mucous  membrane. 

Twisted  flaps  may  be  combined 
with  sliding  flaps,  and  sometimes 
a  flap  may  be  made  useful  both  in 
the  subtraction  and  addition  of 
material — that  is,  when  one  lid 
needs  to  be  lifted  uj3  by  abstract¬ 
ing  a  piece  of  skin,  and  another 
needs  the  insertion  of  a  piece.  I 
did  this  for  a  young  man  who  had 
great  deformity  of  both  lids,  as  a 
result  of  an  abscess  of  the  cheek 
caused  by  erysipelas.  There  is 
always  occasion  for  new  adapta¬ 
tions  in  plastic  surgery,  and  much 
must  be  left  to  the  ingenuity  and*  ' 
mechanical  skill  of  the  op 
It  has  been  my  experienceSmatl 
could  not  determine  prepisQgiwhat 
seemed  best  to  be  do^elmtil  all 
the  wounds  were  mr$e  ;  and  when 
I  had  before  mejK'  extent  and 
form  of  the  spac^©  be  filled  up,  I 
could  deviseJ^^ah  of  proceeding. 

One  must^^ofeult  authorities  to 

learn  wha^t  dfe  vices  have  been  used,  and  then  work  out  his  own  way. 
cisioi^-^l^uld  follow  the  natural  lines  of  the  face,  and  it  must  be 


Fig.  72. 


In- 

re- 


beged  that  contraction  will  go  on  in  the  scars  for  months,  and  espe- 
is  this  true  of  wounds  which  heal  by  granulations, 
few  words  about  the  Wolfe  operation  of  transferring  skin  from  a 
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distant  locality.  The  skin  must  be  dissected  up  free  from  subcutaneous 
fat ;  it  should  be  laid  in  warm  water,  and  applied  to  the  raw  surface  with¬ 
out  intervention  of  clots  of  blood.  It  need  not  be  held  by  sutures,  but  it 
must  be  made  to  fit  exactly  into  the  space.  It  will  shrink  to  two-thirds 
its  linear  dimensions  when  lifted  from  its  place.  It  should  be  covered 
with  gold-beaters’  skin,  the  latter  to  be  laid  on  dry  and  pressed  down.  I 
covered  the  gold-beaters’  skin  in  my  most  extensive  successful  case  with 
collodion — it  is  certainly  well  to  hold  down  its  edges  in  this  way.  Over 
all  a  mass  of  cotton  and  a  bandage  are  to  be  placed,  and  the  dressings  are 
to  be  undisturbed  for  forty-eight  hours,  or  several  days.  The  greatest 
care  is  to  be  exercised  not  to  permit  the  flap  to  be  moved.  If  the  flap 
“  take,”  it  will  be  seen  to  be  simply  white,  and  there  will  be  no  secre¬ 
tion  of  any  amount.  If  it  fail,  copious  and  offensive  fluid  will  appear 
and  the  flap  turn  black.  It  must  be  said,  moreover,  that  when  the  new 
piece  lives,  it  undergoes  shrinkage  for  months  afterward.  In  my  case  this 
amounted  to  a  reduction  of  one-fourth  the  original  size,  and  in  a  case 
of  Zehender’s  it  equalled  one-tliirteenth.  This  constitutes  a  serious  draw¬ 
back  to  the  method.  It  is  certainly  well  to  remember  that  small,  and 
sometimes  large  pieces  of  skin,  can  be  utilized  as  grafts  when  more  ordi¬ 
nary  methods  are  unavailable. 

The  remark  may  be  made  about  cicatricial  deformities  that  much  ame¬ 
lioration  can  be  obtained  in  loosening  and  stretching  the  skin  by  the  free 
use  of  sweet  oil,  and  by  traction  on  it  practised  day  by  day.  This  kind  of 
massage  has  decided  value  in  many  cases  which  seem  too  formidable  for 
operation.  It  is  also  possible  to  help  some  cases,  where  a  scar  is  nodular 
and  welted  and  adherent,  by  subcutaneous  incisions,  to  be  succeeded  by 
systematic  and  long-continued  traction. 

Burns  of  the  eye  are  not  rare  accidents.  Most  often  it  is  by  slaked 
lime,  or  fresh  mortar,  by  melted  metal,  by  nitric  or  othe^fe^ong  acids,  or 
by  ammonia — and  red  pepper  may  come  under  this  ;  When  lime 

gets  into  the  eye,  it  must  be  washed  copiously  witkV^ter,  but  the  only 
effective  means  of  removal  is  by  mechanical  meau^^yiz.,  by  forceps,  or  a 
spud  or  curette  ;  wiping  out  the  coarser  masses  bit  of  rag  will  serve, 

but  the  little  pieces  which  remain  eat  their  wajwio  the  tissue  and  become 
incorporated  with  it.  At  the  inner  cantkQ^^arid  in  the  cul-de-sac,  stuff 
will  be  found,  and  it  must  be  dug  out^pcki^Jitly  and  thoroughly.  Often 
ether  must  be  administered.  After  comS^te  removal,  syringe  away  all  par¬ 
ticles  with  warm  water.  The  only  reliefjor  pain  is  in  atropine  and  vaseline 
inside  the  eye,  and  cold  water.  Of  ®jprse  an  anodyne  may  be  given.  The 
danger  is  of  adhesion  of  the  lids(T|Mie  globe,  and  of  deep  opacity  of  the 
cornea.  Nothing  can  preven4U0jwrraation  of  attachments,  as  a  resulting 
ulcer  slowly  granulates  ancL^^tracts.  Shields  of  lead,  and  dressing  with 
lint  and  sweet  oil,  and  pffllmg  the  lid  away,  are  all  unavailing.  The  con¬ 
traction  will  and  must  fo^pi,  and  at  a  future  time  it  can  be  dealt  with. 

Burns  by  melted  jg&tal  are  often  less  severe  than  those  due  to  lime,  be¬ 
cause  as  the  metabewOTifies  it  is  taken  out  as  a  cup,  and  there  is  no  con¬ 
tinuously  destri^i^e  chemical  action.  Nitric,  sulphuric,  and  acetic  acids, 
can  do  great^^hief.  They  are  to  be  washed  out  with  cold  water,  freely 
applied,  an&\|M  case  treated  for  subsequent  reaction.  Ammonia  causes 
a  more  §uk>erficial  eschar,  and  is  exquisitely  painful.  For  red  pepper, 
howev^^Tlstardly  its  intentional  use,  it  may  be  said  that  it  does  not 
cauterize.  The  ulcers  caused  by  burns  are  damaging  to  sight  in  the  ratio 
nLJv^i^h  the  cornea  has  been  involved.  But  a  better  result  can  generally 
yjp^xpected  than  the  first  look  of  the  case  suggests.  Several  weeks  or 
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months  will  be  needed  to  heal  the  nicer,  and  meanwhile  the  eye  is  to  be 
nursed  and  meddlesome  medication  kept  away. 

\yhen  the  ultimate  contraction  has  been  reached,  we  have  the  adhesion 
of  the  lid  to  the  globe,  called  symblepharon ,  and  the  question  of  repair  is  to 
be  considered.  The  difficulties  are  in  proportion  to  the  extent  of  adhesion. 
For  columnar  bands,  good  results  are  possible  ;  for  total  attachment  of  the 
whole  lid-surface,  the  difficulties  of  an  operation  are  great.  No  good  at  all 
is  to  be  had  by  simply  dissecting  the  tarsus  and  eye  asunder — the  lid  is 
sure  to  go  back  to  its  old  site.  Naturally,  the  lower  lid  is  the  most  fre¬ 
quent  sufferer.  Traction  on  the  cicatrix,  long  kept  up,  will  produce  in  it 
some  stretching.  The  cure  is,  however,  by  means  which  shall  not  only 
separate  the  lid  from  the  globe,  but  prevent  readaptation.  For  columnar 
cases,  the  old  proposal  of  inserting  a  lead  wire  through  the  mass  at  the  for¬ 
nix  is  of  value.  It  has  to  be  worn  until  a  permanent  hole  is  formed,  which 
shall  be  lined  by  a  kind  of  epithelium  ;  then  the  adhesions  may  be  cut, 
and  the  parts  can  be  kept  from  growing  together.  But  this  operation 
is  superseded  by  one  of  Arlt’s.  He  dissects  down  the  frenum,  beginning 
on  the  globe,  until  he  lifts  it  up  to  the  fornix.  It  has  a  certain  length, 
and  through  its  free  end  a  thread  armed  with  two  needles  is  passed,  and 
these  again  pushed  through  the  cul-de-sac  to  the  surface  of  the  skin,  and 
the  thread  tied  over  a  roll  of  plaster  or  bit  of  wood ;  by  this  device  the 
outer  surface  of  the  column  is  laid  against  the  globe.  This  raw  surface 
is  now  covered  over  by  bringing  down  flaps  of  conjunctiva  from  either 
side. 

For  more  extensive  cases  of  symblepharon,  another  operation,  devised 
by  Mr.  Teale,  is  a  happy  contribution  to  surgery.  The  adhesions  are  dis¬ 
sected  down  to  the  fornix,  then  the  vacancy  on  the  globe  is  to  be  filled, 
while  the  lid  is  left  to  itself.  Instead  of  sliding  flaps  of  conjunctiva,  a  kind 
of  sling  is  made  in  this  way :  from  near  one  side  of  tfee^acancy  an  in¬ 
cision  in  the  conjunctiva  is  carried  around,  just  outshmjh<?  cornea,  to  the 
opposite  side  of  the  vacancy.  Then  another  inck^K)  concentric  to  and 
outside  this,  is  carried  around,  but  its  extremities^fih>t  not  come  nearer  to 
the  vacancy  than  five  to  seven  millimetres.  Ittfrray  even  go  up  to  the  for¬ 
nix,  and  with  the  first  incision  it  encloses  a/^ma  which  may  be  from  five 
to  eight  millimetres  wide.  Care  is  tak^T^fpJlnake  the  ends  of  the  band 
the  widest  part,  by  turning  the  extremi^g^r  oi  the  upper  wound  upward. 
The  band  is  then  loosened,  except  at  J^^ends,  and  slipped  down  over  the 
cornea  to  take  its  place  in  the  gap  mQfe  by  removal  of  the  adherent  cica¬ 
trix.  It  is  convenient  to  put  threats  into  the  edge  next  the  cornea  before 
making  the  outer  incision  :  th^Nsmwe  to  hold  and  draw  down  the  flap, 
and  are  used  to  fasten  it  in>pj0ie9  Some  readjustment  of  intervening  and 
adjacent  conjunctiva  is  reqMiecl,  while  the  flap  is  carefully  fastened  by  fine 
sutures  in  its  bed.  The  sjjm)  from  which  it  has  been  taken  is  left  to  itself. 
That  in  time,  by  gram^gjion,  becomes  covered  by  a  tissue  which  perfectly 
resembles  normal  qgujunctiva.  The  result  of  the  operation  is  most  fortu¬ 
nate,  and  I  haveJfiSe  it  several  times  with  great  satisfaction.  Operations 
by  putting  in^gpftrate  flaps  from  either  side,  twisting  them  down,  and 
uniting  tbrj^xjh^ suture  at  their  free  ends,  have  been  done  by  Knapp,  Teale, 
and  otheft^jFbr  cases  which  may  be  too  bad  for  this  proceeding,  grafting 
of  bits  lof  conjunctiva  from  the  rabbit  is  available,  and  w^ould  result  in 
ben^irfc^In  most  of  these  cases,  the  loosening  of  the  adherent  scar  is  to 
Sre,  for  relief  of  pain  and  discomfort,  without  regard  to  sight.  In 
others  additional  operations,  chiefly  iridectomy,  may  be  needed  to 
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Anchyloblepharon  is  the  adhesion  together  of  the  tarsal  borders,  and  is 
also  a  result  of  burns  or  of  wounds.  It  is  easily  remedied  if  there  be  any 
free  spot  or  hole  from  which  to  start  in  separating  the  lids.  If  not,  the 
attempt  is  useless.  Sometimes  the  lids  are  both  uniformly  attached  over 
the  entire  globe,  and  also  adhere  to  each  other  at  their  edges.  For  such 
cases  no  interference  is  proper. 
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CHAPTER  III, 


THE  CONJUNCTIVA. 


Anatomy  and  physiology. — This  membrane,  so  named  because  it  joins 
the  lids  to  the  globe,  presents  for  consideration  its  tarsal  portion,  the 
fornix  or  sinus,  and  the  ocular  portion.  The  tarsal  or  palpebral  part 
is  closely  and  smoothly  adherent  to  the  tarsi,  and  permits  the  Meibo¬ 
mian  follicles  to  be  seen  through  it.  It  has  a  faintly  yellow  color  and 
a  few  vessels.  The  fornix,  or  sinus,  or  cul-de-sac,  or  fold  of  transmis¬ 
sion,  is  very  loosely  attached  to  the  parts  beneath,  and  slips  freely  back 
and  forth  ;  it  has  numerous  folds,  is  of  a  turgid  dark  color,  and  has 
many  glands.  The  depth  of  the  fornix  varies  according  to  age  and 
individual  peculiarities.  Sometimes  the  whole  of  the  superior  fornix 
can  be  exposed  to  view,  and  often  no  effort  will  display  it.  The  in¬ 
ferior  fornix  can  always  be  fully  seen.  The  ocular  conjunctiva  lies 
smoothly  upon  the  globe,  but  is  loosely  attached,  and  can  be  moved  back 
and  forth.  It  is  quite  transparent,  and  shows  but  few  vessels.  At  the 
outer  canthus  the  conjunctival  sinus  is  deep,  especially  toward  the  lach¬ 
rymal  gland ;  at  the  inner  canthus,  on  the  contrary Afe "sinus,  or  fornix, 
is  shallow  both  above  and  below.  At  the  inner  of  the  palpebral 

slit  we  have  the  congeries  of  glandular  follicles,  the  caruncle,  and 

between  it  and  the  margin  of  the  cornea  is  a  slight  fold  of  the  membrane 
running  nearly  vertically,  yet  somewhat  cre^^Jtic,  called  the  plica  semi¬ 
lunaris.  It  is  bound  rather  firmly  to  thepartybeneath,  and  is  the  analogue 
of  the  third  eyelid  of  some  animals.  The  conjunctiva  consists  of  a  base¬ 
ment  structure  of  connective-tissue  fikres^vhich  in  certain  parts  are  elastic, 
and  it  has  an  epithelium  which  preset*  great  variety  in  different  portions, 
and  has  been  a  topic  of  controverst^nnong  histologists.  There  are  also 
in  the  sinuses  certain  glandular^^lies.  On  the  tarsi,  if  it  be  closely  in¬ 
spected,  the  conjunctiva  will  hCjjen  to  be  faintly  velvety.  This  is  due  to 
the  epithelium  being  rais^s^E^rfuges  and  heaps,  and  also  cleft  by  fissures 
in  various  directions.  iSis^flat,  cylindrical  and  spheroidal,  and  in  many 
layers.  This  appeai/thq&Avas  formerly  described  as  identical  with  pa¬ 
pillae,  but  the  name\a^iot  anatomically  correct,  although  clinically  use¬ 
ful.  Above  the»t45&us  in  the  superior  fornix  the  layer  of  epithelium  be¬ 
comes  convolutodSn  a  deep  and  intricate  manner,  in  some  such  way  as  we 
find  the  gi^,^5^e?ter  of  the  brain  ;  and  so  elaborately  is  it  infolded  upon 
itself  tha^^is  and  tubules  are  formed,  which  have  been  erroneously  de¬ 
scribed  glands.  There  are  in  the  upper  edge  of  the  tarsus,  and  in 
the  foAix,  a  number  of  small  bodies  called  the  acino-tubular  glands  of 
Kr&0te.  ^  They  are  of  two  varieties.  There  is  also  a  variable  amount  of 
pEoid  cell  infiltration,  or  adenoid  tissue  in  the  upper  tarsal  portion  and 
ses,  and  this  is  more  abundant  in  children.  The  lymph-follicles,  as 
r  have  been  called,  are  considered  to  be  a  pathological  product.  Be- 
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cause  of  this  elaborate  glandular  and  epithelial  structure,  it  is  natural 
to  expect  a  secretion  proper  to  the  conjunctiva,  and  this  consists  of  tears, 
mucus,  and  a  few  epithelial  cells.  By  this  it  fulfils  its  office  of  lubricant, 
and  in  this  regard  it  has  been  classed  among  the  serous  membranes,  and, 
like  them,  when  the  lids  close  it  forms  a  shut  sac.  At  the  margin  of  the 
cornea  it  adheres  most  intimately  to  the  sclero-corneal  junction,  and  forms 
a  structure  called  the  limbus  or  ring,  which  has  a  thicker  layer  of  epithe¬ 
lium  than  the  neighboring  tissue.  The  epithelium  then  passes  over  upon 
the  cornea. 

The  nerves  of  the  conjunctiva  are  branches  of  the  fifth  pair,  and  nu¬ 
merous.  The  blood-vessels  come  from  the  lids  and  from  the  globe.  The 
lymph-vessels  are  very  numerous  and  tortuous,  and  communicate  with 
those  of  the  cornea  and  sclera.  The  manoeuvre  of  everting  the  upper  lid 
requires  some  manual  dexterity,  and  by  some  patients  is  greatly  dreaded — 
even  when  done  most  smoothly.  If.  managed  properly,  it  is  in  most  cases 
entirely  painless,  and  need  not  excite  any  resistance.  The  patient  is  to 
look  down  to  his  lap  ;  I  place  my  left  thumb  on  the  brow,  with  its  tip  at 
the  upper  edge  of  the  tarsus,  while  the  other  fingers  of  the  hand  rest  on 
the  forehead  ;  the  thumb  shoves  down  the  brow  and  lid,  and  gently  feels 
the  globe  ;  with  the  fingers  of  the  other  hand  I  take  the  free  tarsal  border, 
and  bend  the  lid  over  the  thumb-nail  as  one  would  bend  a  card-board  over 
a  paper-cutter.  I  prefer  the  tip  of  my  thumb  as  a  fulcrum,  to  a  probe  or 
a  pencil,  because  by  using  it  I  force  down  the  lid  to  meet  the  upward 
movement  made  by  the  other  hand.  As  the  tarsal  edge  comes  up,  the  tip 
of  the  left  thumb  catches  it  and  holds  it  secure,  and  by  pressing  it  back¬ 
ward  can  still  evert  the  conjunctiva.  If  the  lid  be  very  short,  or  be 
rebellious,  it  may  be  pushed  over  the  thumb  in  the  following  way  :  wrap 
around  the  thumb  of  the  other  hand  a  bit  of  muslin,  and  place  its  tip 
against  the  tarsal  edge  ;  push  it  up,  at  the  same  time  bendAo’  it  backward. 
The  bit  of  muslin  prevents  the  lid  from  slipping  awa^^dJwhen  everted 
it  is  caught  by  the  other  thumb.  Diseases  of  the  ccejf^ctiva  contribute 
about  one-half  of  the  diseases  of  the  eye,  and  ita*(mnammations  exhibit 
great  diversity  of  features.  We  have,  as  geneyaiSckaracteristics  of  con¬ 
junctivitis,  hyperaemia,  undue  and  abnormalize tion,  swelling  of  the 
membrane  and  swelling  of  its  individual  sti*u£0k'es,  proliferations,  and  neo¬ 
plasms,  oedema  beneath  it,  and  frequentl^ljfe  neighboring  tissues  become 
involved.  The  prevalence  of  one  or  th&bther  of  the  features  thus  sketched 
forms  the  basis  of  the  classification  ©  conjunctivitis  into  the  following 
varieties.  ^ 

Pamebral  C  ONJUNCTTVITIS 

might,  with  more  corm^t^ls,  perhaps,  be  designated  simply  as  hyperce- 
mia,  because  the  condition  to  be  considered  consists  almost  exclusively 
in  congestion  of  *the^ vessels.  Yet  this  condition  persists  for  a  long 
time  and  causes^ftS3yance.  There  is  a  little  undue  secretion,  and  at 
the  inner  and  angles  of  the  lids,  where  the  tarsal  conjunctiva 

is  most  hyB&^mc,  there  may  be  some  fine  papillary  outgrowths.  The 
degree  of^^gestion  is  variable.  The  membrane  does  not  swell  nor 
lose  its  transparency.  Complaint  is  made  of  dryness  of  the  lid,  or  of 
prickm-g^bt  smarting  sensations,  or  as  if  a  mote  were  in  the  eye.  The  lids 
aolNj^e  Iiept  open  to  the  full  extent ;  there  is  discomfort  in  using  the 
^  especially  at  night,  and  often  there  is  some  photophobia.  Patients 
good  powers  of  language  will  add  many  others  to  these  subjective 
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symptoms,  and  it  appears  most  frequently  among  the  educated.  An  im¬ 
portant  fact  is  that  it  may  be  indicative  of  some  other  trouble,  or  be  merely 
idiopathic.  If  the  latter,  it  will  be  controlled  after  a  few  days  or  'weeks  by 
local  treatment  alone  ;  if,  however,  it  be  symptomatic,  the  true  cause  must 
first  be  discovered.  We  find  this  cause,  first,  in  whatever  produces  eye- 
strain  ;  second,  in  catarrhal  conditions  of  the  nasal  mucous  membrane.  Under 
the  head  of  eye-strain  we  have  the  various  errors  of  refraction  and  of  accom¬ 
modation,  viz.,  hyperopia,  astigmatism,  anisometropia  (inequality  of  eyes), 
beginning  myopia,  commencing  presbyopia  or  spasm  of  accommodation  ; 
we  have  a]  so  fatigue  of  the  ocular  muscles,  and  we  have  irregularities  or 
opacities  of  the  cornea  and  incipient  cataract.  All  these  conditions,  which 
make  the  use  of  the  eyes  fatiguing,  are  usually  attended  by  hypersemia  of 
the  palpebral  conjunctiva,  and  this  may  be  the  condition  which  excites  the 
patient’s  attention.  Another  accompaniment  of  palpebral  conjunctivitis,  and 
which  is  also  causative,  is  nasal  catarrh,  and  this  must  be  dealt  with  and 
relieved  before  the  eyelid  trouble  will  yield.  Analogous  to  this  is  the  irri¬ 
tation  of  the  lids  which  follows  measles  and  other  exanthemata,  and  exces¬ 
sive  weeping. 

Treatment  consists  in  applications  which  are  at  the  same  time  soothing 
and  mildly  stimulating.  Among  many  popular  remedies  are  weak  salt 
water,  a  few  drops  of  brandy  in  a  cup  of  water,  the  addition  of  a  few  drops 
of  fi.  ext.  of  Hamamelis  (Pond’s  extract)  to  water,  the  cold  douche,  bath¬ 
ing  with  cold  water  for  a  few  minutes,  water  in  sj)ray  by  a  double  bulb 
apparatus.  A  few  favorite  formulae  are  : 

IJ .  Sodne  biboratis . .  3  ij . 


Aquae  camphoratae 

M. 


IJ.  Zinci  sulphatis 


Aquae 

M. 


IJ .  Acid  boracic. 


Zinci  sulph 
Aquae . 


M. 

IJ .  FI.  ext.  opii 


Aquae 


M. 


Of  these  the  first  is/'g&irerally  preferred,  and  the  various  ingredients 
may  be  combined  as ^cgirfed.  To  find  what  suits  the  special  case  is  always 
the  indication.  ButS^wre  efficient  than  all  these  is  the  application  of  a 
weak  nitrate  of  ifi&F  solution,  viz.,  gr.  j.  veliij.  ad.  §  j.,  two  or  three  times 
weekly  to  the  gwVted  lids  by  a  skilful  hand.  Clumsiness  which  inflicts 
pain  in  evqi-tff^rbe  lids  will  neutralize  all  the  value  of  the  treatment.  To 
drop  the^^fec  solution  into  the  eye  is  not  advisable.  In  touching  the 


fdCqr 

f^rfecl 


evQi*tfpg*Tb 

e^^Mc  so' 
i%$mes  the 


lids  somsQmes  the  small  brush  must  be  pushed  quite  up  to  the  fornix  to 
reach^he  troublesome  spot.  For  several  weeks  the  treatment  must  be 
Qd,  and,  even  in  cases  where  the  exciting  cause  is  removed,  the  local 
ion  will  require  time  and  care.  It  may  be  added  that  sometimes 


use  of  atropine,  to  control  the  eye-strain  and  aid  in  correcting  the 
Sptical  error,  has  a  mitigating  effect  on  the  conjunctivitis.  Other  remedies 
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are  tannin,  gr.  x.,  glycerini,  §  j.  or  stronger ;  a  crystal  of  alum  touched 
lightly  on  the  surface  ;  in  some  cases  nitrate  of  silver  is  not  so  well  borne 
as  tannin.  Persons  present  idiosyncrasies  in  regard  to  remedies,  and  one 
must  not  be  astonished  at  anything  in  this  respect. 

(Edematous  conjunctivitis  is  a  form  of  acute  inflammation  in  which 
there  is  not  much  discharge  from  the  eye,  nor  intense  hyperaemia,  but  a 
great  deal  of  serum  is  effused  beneath  the  ocular  conjunctiva  and  into  the 
lids.  The  chemosis  or  subconjunctival  effusion  is  fluid,  and  sometimes  of  a 
tawny  yellow  color.  There  is  not  much  pain,  but  the  swelling  is  uncom¬ 
fortable.  The  condition  appears  within  a  few  hours  or  days,  and  occurs  in 
strumous  children  or  in  adults  whose  tissues  are  watery.  Mild  treatment 
is  to  be  adopted,  viz.,  bathing  with  water  lukewarm,  or  at  a  little  lower 
temperature,  and  with  such  astringent  solutions  as  alum,  gr.  v.  ad.  3  j.,  or 
plumbi  acetatis,  gr.  ij. — vj.  ad.  3  j.  The  affection  passes  off  in  a  few  days, 
without  any  serious  consequences. 


Catarrhal  Conjunctivitis. 

Considerable  latitude  must  be  allowed  in  the  definition  of  this  con¬ 
dition,  but  the  characteristic  symptom  is  secretion  of  a  sticky,  floccu- 
lent,  mucous  quality,  and  moderate  in  quantity.  It  consists  of  epithelial 
cells,  serum,  mucus,  and  a  small  proportion  of  pus.  It  gams '  the  lashes 
together,  and  appears  as  strings  and  flakes  in  the  palpebral  sinuses. 
It  is  coagulable  and  semi-transparent.  There  is  hypermmia  of  the  pal¬ 
pebral  and  ocular  conjunctiva,  more  intense  upon  the  former,  moderate 
swelling  of  the  lids,  and  oedema  beneath  the  ocular  conjunctiva.  At 
the  limbus  cornese  there  are  often  minute  erosions  of  the  epithelium. 
Early  in  the  progress  of  the  case,  newly  formed  vessels^Aaay  appear  as  a 
fringe  of  straight  red  lines  for  one  or  two  millimeti^^rpon  the  limbus 
cornese.  Pain  may  be  slight  or  considerable,  and  irOtottie  cases  there  is 
photophobia.  There  is  a  feeling  as  if  a  foreign  bp^vwere  in  the  eye,  and 
the  lids  cannot  be  opened  to  the  full  extent ;  tke&ecasional  lodgement  of 
mucus  on  the  cornea  blurs  the  sight,  which  is  Higfcored  after  wiping  the  eye. 
A  mild  variety  of  catarrhal  conjunctivitis  iak©place  in  consequence  of  the 
extreme  heat  of  our  summer  ;  it  concernCtSenids  more  than  the  eyeball ; 
has  moderate  hypersemia  and  secretiorf^ancL  may  pass  from  one  eye  to  the 
other,  or  affect  both  simultaneously.  too,  a  coryza  frequently  involves 
the  ocular  as  well  as  the  nasal  mueeas  membrane. 

The  term  ophthalmia ,  formeiiVmuch  more  used  than  at  the  present  day, 
is  by  consent  now  limited  Taoy^btions  of  the  conjunctiva,  unless  some 
qualifying  word  is  used,  sif^Jrs  ophthalmia  interna,  or  sympathetic  oph¬ 
thalmia.  It  is  a  term  describes  nothing  accurately,  and  deservedly 

is  being  abandoned.  ^ll^iTe  forms  of  conjunctivitis  which  are  accompanied 
by  secretion  are  moase  or  less  contagious.  The  virulence  of  the  contagion 
depends  on  the  n£w£2  of  the  secretion,  and  in  general,  like  will  cause  like. 
If  the  disease  m  endemic  form  in  an  asylum  or  public  institution,  it 

is  communi^^G!^  not  only  by  actual  conveyance  of  secretion  from  one  to 
another,  b^N^els,  handkerchiefs,  etc.,  but  also  by  infection  of  the  atmos¬ 
phere.  At  any  rate,  though  the  affected  cases  be  vigorously  isolated,  new 
case\g5JWappear  among  the  apparently  well.  If  isolation  is  not  practised, 
thadK^ise  will  attack  most  of  the  inmates.  This  is  conspicuously  true 
kbEjercrowded  establishments  where  the  ventilation  is  imperfect.  Under 
conditions  the  disease  assumes  a  severe  type,  the  secretion  bcomes  co- 
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pious,  it  grows  more  purulent,  the  tissues  become  softened  and  infiltrated, 
ulceration  of  the  cornea  is  likely  to  occur,  and  the  conjunctiva  acquires 
a  thickened  condition  known  as  granular  conjunctivitis,  from  which  it  will 
be  a  long  time  in  recovering. 

It  is  absolutely  indispensable,  when  any  form  of  conjunctivitis  appears  in 
a  public  institution,  to  put  all  the  affected  persons  apart  from  the  healthy ; 
to  give  them  rooms  with  the  most  abundant  air-space,  and  enforce  the 
most  rigorous  cleanliness  in  each  individual,  and  permit  no  interchange 
of  towels,  dressings,  etc.  The  apparently  healthy  should  be  frequently  in¬ 
spected,  and  all  cases  of  slight  palpebral  irritation  or  latent  forms  of  gran¬ 
ular  conjunctivitis  be  placed  by  themselves. 

Duration ,  complications ,  and  sequelae  of  catarrhal  conjunctivitis. — The 
attack  will  last  a  variable  time  according  to  its  severity,  viz.,  from  a  few 
days  to  two  weeks  or  several  months.  The  cases  in  which  the  sclerotic 
participates  the  old  English  writers  called  “  Catarrho-rlieumatic  ophthal¬ 
mia.”  In  them  a  rheumatic  or  gouty  element  exists,  and  the  disease  is  a 
mixture  of  acute  scleritis  and  conjunctivitis.  The  secretion  is  more  watery 
than  glutinous,  and  pain  and  photophobia  are  much  more  pronounced  than 
in  simple  catarrhal  conjunctivitis.  There  can  be  no  doubt  that  simple  con¬ 
junctivitis  of  mild  type  may  be  due  to  the  gouty  diathesis,  and  it  is  a  well 
established  fact  that  sclerotitis  is  thus  produced.  Usually  an  attack  of 
catarrhal  conjunctivitis  passes  off  without  permanent  lesion  of  the  eye,  but 
it  may  be  accompanied  by  ulceration  of  the  cornea,  either  minute  or  exten¬ 
sive,  and  even  lead  to  perforation  in  weakly  persons.  A  state  of  chronic 
palpebral  hyperemia  frequently  remains,  and  granular  conjunctivitis  not  sel¬ 
dom  ensues.  The  last-mentioned  state  is  brought  about  in  many  instances, 
because  the  persons  have  had  some  of  the  latent  forms  of  trachoma  unre¬ 
cognized,  which  have  prepared  the  eye  for  worse  conditions.  In  public 
institutions  it  may  be  expected  that  every  case  will  result  in  granular  con¬ 
junctivitis  when  the  acute  inflammatory  stage  subsides. 

If  catarrhal  conjunctivitis  assail  old  persons  the^^elclmn  entirely  re¬ 
cover  from  it ;  the  conjunctiva  becomes  thickened,  they  are  neglect¬ 

ful  of  themselves,  they  may  get  ectropium,  lipptmq^,  chronic  blepharitis 
marginalis,  trichiasis,  etc.  Vascularity  of  the  ^oyfea,  and  various  phases 
of  chronic  opacity,  may  ensue.  The  issue  of vtfiteclisease  depends  upon  the 
care  taken  to  insure  scrupulous  cleanlkt^^xnd  a  healthy  atmosphere, 
upon  the  vigor  of  the  individual,  anchuponr  a  rational  treatment.  While 
it  may  be  only  a  trifling  ailment,  it  nw&V  pass  into  conditions  both  perti¬ 
nacious  and  deplorable.  The  line  of  wvision  between  catarrhal  and  puru¬ 
lent  conjunctivitis  is  liable  to  be,  rstepped,  and  the  prognosis  thereby 
become  more  serious.  />Qs 

When  the  occasion  of  the^ytaSK  has  been  measles,  the  child  may  have 
health  enough  to  throw  off  the  eye-trouble  without  harm,  and  promptly  ; 
but  should  this  not  be/fli^ase,  ulceration  of  the  cornea  and  grave  possi¬ 
bilities  may  ensue  ;  or^*snould  nothing  serious  of  this  kind  occur,  the  con¬ 
junctiva  will  long  l^feptin  hypersemic,  and  the  eye  weep. 

Treatment. — quality  of  the  disease  is  not  severe,  so  the  treatment 
should  be  mildjQvlft  the  very  onset  it  often  happens  that  lukewarm  fomen¬ 
tations  ar^>mhiiorting,  and  relieve  the  eye  by  promoting  serous  effusion, 
but  the  misroke  is  sometimes  committed,  both  by  the  ignorant  and  the  ed- 
ucated^lk  keeping  up  this  treatment  too  long  and  too  constantly.  For 
mild  a&^cKS  of  conjunctivitis,  it  is  common  for  people  to  tie  up  the  eye  in 
a  sKfopery-elm  bark  poultice,  or  to  bind  on  a  napkin  wetted  in  cold  water, 
nfiaKeep  these  on  all  night.  Often  the  trouble  vanishes  in  the  morning. 
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But  a  prolonged  attack  leads  to  a  continuance  of  suck  methods,  which 
may  be  put  in  the  form  of  scrapings  of  raw  potatoes,  a  raw  oyster,  abread- 
and-milk  poultice,  a  rotten  apple,  and  substances  too  disgusting  to  be 
mentioned.  Under  such  fomentation  the  oedema  of  the  lids  and  of  the 
conjunctiva  is  greatly  increased,  the  hyperaemia  becomes  intensified  by  re¬ 
laxation.  and  ulceration  of  the  cornea  is  promoted.  The  softened  tissues 
become  water-logged,  and  less  capable  of  recovery  than  if  the  inflammation 
had  been  left  to  itself.  It  is  not  a  rare  thing  in  a  public  institution  to  see 
eyes  which  have  been  poulticed  to  destruction. 

It  is  a  safe  rule,  long  ago  stated  by  English  surgeons,  to  put  on  an  in¬ 
flamed  eye  either  warm  or  cold  applications,  according  to  the  choice  of  the 
patient.  It  will  be  found  that  the  vigor  of  the  tissues  and  the  severity  of 
the  attack  will  safely  determine  the  temperature.  The  point  to  be  guarded 
is  not  to  continue  either  warm  or  cold  applications  for  too  long  a  time. 
The  suitable  way  is  to  let  them  remain  for  a  few  minutes,  or  for  half  an 
hour,  and  then  take  them  off  for  half  an  hour  or  an  hour,  to  provide  in¬ 
tervals  of  abstention,  and  to  regulate  the  application  and  the  interval  by 
their  effect  and  by  the  gravity  of  the  process.  The  advantage  gained  by 
this  intermitting  proceeding  is  that  the  eye  thereby  is  well  cleansed,  where¬ 
as  the  constant  poulticing  retains  the  secretions  and  secures  all  the  hurtful 
effects  of  their  accumulation  and  decomposition.  The  suitable  manner  is 
to  fold  a  piece  of  muslin  into  a  compress  of  a  few  thicknesses,  and,  soaking 
it  in  the  water,  change  it  frequently  for  a  fresh  one,  and  keep  up  a  suc¬ 
cession  of  them  for  the  time  thought  advisable,  and  during  the  interval  to 
tie  the  eye  up  lightly  with  a  handkerchief,  or  cover  it  with  a  shade. 

For  medication,  the  indication  is  to  use  the  mild  astringents.  A  dis¬ 
tinction  is  to  be  made  between  the  medication  applied  by  the  surgeon  and 
that  which  is  entrusted  to  the  patient  or  to  the  nurse.  Nitrate  of  silver  is 
a  remedy  which  is  so  potent  for  good  and  for  evil,  that  the  sairgeon  should 
reserve  it  for  his  own  hands.  When  judiciously  dosed.  in  intensity 
and  frequency,  and  skilfully  applied,  it  often  superseckS^he  need  of  any 
other  remedy.  For  cases  such  as  we  now  have  in  vip^fcSt  may  be  taken  at 
from  one  to  five  grains  to  the  ounce,  and  put  upoiOJih  everted  lids,  both 
upper  and  lower,  with  a  small  camel’s-hair  brudhQlt  is  assumed  that  the 
surgeon  can  turn  over  the  upper  lid  without  inyeting  the  pain  of  a  surgi¬ 
cal  operation,  but  the  writer  has  often  bq^n\r<4d  that  the  attempt  to  do 
this  was  a  worse  infliction  than  the  dmea^ef  and  he  has  sometimes  been 
obliged  to  desist.  He  is  not  too  modestffo  assert  that  in  performing  the 
manoeuvre  he  employs  about  as  much  sfe-M  as  experts  claim.  If  the  strength 
of  the  solution  seems  too  feeble,  itm^st  be  remembered  that  a  weak  solu¬ 
tion  will  cause  greater  effects  in^^^Dortion  to  the  quantity  applied  and  to 
the  time  during  which  it  is  ktoOijron  the  surface.  It  ought  not  to  cause 
sharp  pain,  and  for  a  few  ngmufces  no  effect  may  be  felt ;  soon  its  cauteriz¬ 
ing  influence  comes  on,  ^m<pis  followed  by  free  discharge  of  serum.  Dur¬ 
ing  its  flow,  and  when  tfffcr  ceases,  the  eye  feels  better.  While  the  serous 
flow  continues,  kee|  compresses  on  the  eye.  Such  an  application  will 
not  be  needed  more  chan  once  daily.  For  the  patient’s  use,  prescriptions 
may  be  made  ♦oirtplutions  of  alum,  gr.  v.  ad.  3  j.  ;  of  borax,  gr.  v.  vel.  x. 
ad*  3  j. ;  boi^teh^cid,  gr.  xv.  ad.  3  j.,  or  four  per  cent,  solution.  Boracic 
acid  is  purel^an  antiseptic,  and  as  such  has  marked  value.  It  may  be 
used  in  pk&e  of  water,  because  it  has  no  irritating  effect,  and  its  antiseptic 
properfcl^  give  it  an  extremely  valuable  influence.  It  has  grown  largely 
*n  fjp&r  within  two  years.  It  may  also  be  combined  with  zinc -sulphate, 
Zinci  sulphatis,  gr.  iij. ;  acid,  boracic.  3  j-5  aquae,  §  vi.  The  old 


162 


DISEASES  OF  THE  EYE. 


formula  of  sugar- of-lead  and  opium  is  best  made  as  follows :  E.  Liq. 
plumbi  subacetat.,  3  ij.  ;  fl.  ext.  opii.  deodorat.,  3  j.  ;  aquse,  3  vj.  M.  Some 
decomposition  takes  place  in  the  mixture,  and  it  is  one  not  to  be  com¬ 
mended,  especially  if  any  abrasion  exist  on  the  cornea  ;  the  precipitation 
of  lead  on  such  abrasion  is  a  most  serious  mishap.  But  old  usage  gives 
it  currency,  and  it  may  be  given  sometimes  without  harm.  Sulphate  of 
zinc  and  sulphate  of  copper  are  too  irritating  to  be  frequently  employed. 
The  lead  lotion  should  be  an  outward  application,  while  the  alum,  borax, 
and  especially  the  boracic  acid,  may  come  upon  the  conjunctiva  as  well  as 
upon  the  skin.  For  these  outward  applications,  the  patient  need  not  be 
strictly  governed  by  injunctions  ;  he  may  be  left  a  great  deal  to  the  guid¬ 
ance  of  his  own  sensations.  One  more  item  in  local  treatment  is  the  use 
of  simple  cerate  or  vaseline  upon  the  edges  of  the  lids  to  prevent  their 
being  stuck  together  when  wet  applications  are  intermitted  for  some  hours. 
This  will  often  be  the  case  at  night,  when  there  may  be  no  need  to  continue 
the  lotions.  For  most  cases  of  catarrhal  conjunctivitis  there  will  be  no 
occasion  for  purgatives,  but  they  may  be  used  at  discretion. 

The  details  above  given  apply  to  the  great  majority  of  cases ;  a  few 
words  may  be  given  to  some  special  cases.  It  is  not  to  be  understood  that 
nitrate  of  silver  is  to  be  universally  used  ;  many  cases  get  well  with  only 
the  common  collyria,  or  with  water.  To  cases  of  oedematous  inflammation, 
especially  in  old  people,  the  best  application  is  tannin,  gr.  v.,  aqua?,  §  j., 
both  to  the  conjunctiva  and  to  the  skin.  For  a  severe  attack  of  “  catarrho- 
rheumatic  ophthalmia,'5  it  may  be  needful  to  apply  two  to  four  leeches  to 
the  temple  to  allay  pain,  and  sol.  sulph.  atrop.,  gr.  ij.  ad.  §  j.,  may  likewise 
be  required  for  the  same  reason.  No  astringents  should  be  used  until 
mucoidal  secretion  begins,  and  the  local  application  until  then  should  rather 
be  of  an  agreeable  temperature.  A  saline  purgative  will  be  useful,  and 
sometimes  small  doses  of  Bochelle  salts,  frequently  given  tor  diuretic  effect, 
will  help  to  eliminate  the  materies  morbi.  To  such  sefpela?  as  lesions  of 
the  cornea,  or  granular  conjunctivitis,  etc.,  consideipiibne  will  be  given 
under  these  heads.  In  the  greater  number  of  cases^fol  disease  disappears 
without  leaving  any  tissue-changes  either  in  thqlu^njunctiva  or  in  other 
parts  of  the  eye.  It  hardly  need  be  said  thaWfo^ng  the  continuance  of  an 
attack,  the  patient  shall  not  attempt  to  r^M^or  write,  or  smoke,  even 
though  the  trouble  be  slight,  and  will  remain  in  a  dimly  lighted,  well- 
ventilated  room.  C 

Chronic  catarrhal  conjunctivitis  is  /recondition  in  which  the  surround¬ 
ings  or  habits  or  constitution  of  the^person  prevent  a  perfect  restoration 
of  the  inflamed  conjunctiva.  It  remains  red,  becomes  thickened,  and  pro¬ 
duces  undue  secretion.  This  happens  to  such  as  work  amid  dust  or  heat, 
to  old  persons,  to  habitual^ch&ftiers,  etc.  The  common  ultimate  result  of 
the  disease  is  to  cause  radTreks  and  hypertrophy  of  the  palpebral  conjunc¬ 
tiva,  and  especially  of  1  hello  wer  lid.  It  is  apt  to  become  everted,  the  sur¬ 
face  dry  and  glazed,  me  punctum  lachrymale  displaced,  and  epiphora 
follows.  The  condWJn  will  persist  indefinitely,  and  causes  much  discom¬ 
fort  by  itching  .^0jering,  and  irritation.  On  the  other  hand,  many  stolidly 
accept  it  as  consequence.  The  treatment  is,  mild  astringent  lotions, 
and  in  cas^MMy  fail,  to  touch  the  lids  with  sulphate  of  copper  crystal,  or 
tannin,  j.aa.  glycerine,  3  j.,  once  in  two  or  three  days.  In  extreme  cases, 
whei*y4fe«aded  ectropium  exists,  an  operation  will  be  necessary,  which  may 
in^udVtne  skin  (see  page  141),  or  require  nothing  more  than  excision  of 
aris|rip  .of  thickened  conjunctiva  along  the  whole  length  of  the  lid.  « 
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Under  this  head  we  consider  first  the  eye-troubles  of  new-born  babies, 
known  as  ophthalmia  neonatorum .  The  subject  is  conveniently  dealt  with 
as  if  it  were  a  distinct  disease,  whereas  we  meet  with  every  variety  of 
conjunctival  inflammation  in  the  newly  born.  The  serious  cases  are  the 
purulent  variety,  and  need  careful  attention,  but  the  great  proportion  are 
not  serious  and  not  purulent  in  any  important  degree.  A  red  and  sticky 
condition  of  the  eyes  is  common  to  many  infants  when  they  begin  their 
extra-uterine  adventures.  The  nurse  washes  them  out  with  warm  milk- 
and-water,  and  soon  the  eyes  are  clear.  A  little  attention  may  be  required 
for  several  days,  the  principal  point  being  the  careful  removal  of  all  secre¬ 
tion  as  fast  as  it  appears,  and  soon  all  is  well.  Should  there  be  a  little 
swelling  of  the  lids,  and  secretion  be  rather  troublesome,  a  compress 
wetted  with  a  solution  of  borax  or  of  alum  may  be  laid  on  the  eyes  for 
fifteen  minutes,  once  in  two  or  four  hours,  and  the  edges  of  the  lids 
smeared  with  simple  cerate  or  vaseline.  The  great  proportion  of  the 
cases  of  this  disease  will  not  require  more  serious  attention,  and  will  not 
cause  the  physician  any  anxiety.  A  physician  in  large  obstetric  practice 
told  me  that  he  had  had  only  one  serious  case  in  an  experience  of  twenty 
years.  In  hospital  practice  the  situation  is  otherwise.  Of  late,  obstetri¬ 
cians  have  adopted  the  practice  of  treating  the  mother  by  astringent  and 
antiseptic  vaginal  injections  for  some  wTeeks  before  delivery  and  during  the 
time  of  confinement,  so  as  to  get  rid  of  the  obnoxious  secretions  which  often 
cause  the  infantile  malady.  But  there  are  cases  in  private  practice  which 
need  active  attention.  Of  these  I  have  seen  twTo  varieties.  The  less  fre¬ 
quent  are  some  which  have  more  the  character  of  granular  than  of  puru¬ 
lent  conjunctivitis.  There  is  very  little  swelling  of  the  secretion  is 

almost  wholly  wratery.  There  is  little  or  no  hypermmia^^Hb  ocular  con¬ 
junctiva,  while  the  palpebral  conjunctiva  is  reddened^2f0r*at  the  fornix  is 
considerably  thickened  and  swollen.  This  hypertrophy  is  the  essence  of 
the  trouble.  While  this  continues  the  eye  keepaSwTitering  and  a  little 
sticky,  and  the  condition  goes  on  for  weeks,  Thl^^mmea  does  not  get  hazy, 
and  there  is  no  special  danger.  For  the  mildGp  cases,  where  an  anxious 
mother  insists  on  something  being  done  ^pr/  me  baby,  I  deprecate  any¬ 
thing  more  than  washing  with  a  solutj&a  of  boracic  acid  several  times  a 
day.  But  if  a  child  is  a  month  old,  ad0uie  discharge  continues  and  the 
fornix  exhibits  decided  swelling,  I  jgtve  been  obliged  to  use  solutions  of 
tannin  and  glycerine  as  strong  a^Nrip  ad.  3  j.  before  the  condition  would 
yield.  I  had  tried  nitrate  of  s^H^hVmild  solution,  and,  unwilling  to  make 
it  more  caustic,  had  taken  a^Wuion  of  tannin,  gr.  x.  ad.  glycerine,  3  j.  ; 
but  this  had  only  a  temwoi%^  good  effect,  and  the  disease  was  not  sub¬ 
dued  until  the  strong  soh^$>n  was  applied.  It  was  done  every  second  day 
to  the  everted  lid,  ajK^Jwas  of  course  quite  painful. 

Much  more  impo^mt  is  the  purulent  conjunctivitis  which  is  generally 
known  as  ophtJmJ^^ieojiatorum .  It  presents  itself  under  various  degrees 
of  intensity,  '^^swelling  of  the  lids,  with  a  yellow,  thick  secretion  issu¬ 
ing  from  th$^£;  or,  if  dried  upon  the  tarsal  edges,  it  glues  the  lids  to  each 
other,  andMhe  conjunctiva,  both  ocular  and  palpebral,  is  reddened  and 
swoUei^n^re  may  be  chemosis,  and  the  palpebral  conjunctiva  be  thick- 
ened^ancMntensely  red  and  spongy,  with  ridges  and  prominences,  and  be 
cleft  by  fissures  between  the  enlarged  papillae.  The  tumidity  of  the  pal¬ 
pebral  conjunctiva,  which  increases  up  to  the  fornix,  is  a  notable  feature. 
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The  cornea  may  remain  clear,  but  its  integrity  is  the  point  of  anxiety.  Its 
invasion  may  show  as  its  first  sign,  a  diffused  haziness,  or  a  local  spot  of 
purulent  infiltration,  or  an  ulceration  ;  while  in  weakly  infants,  of  whom 
premature  births  and  foundlings  are  often  extreme  examples,  the  cornea 
may  suddenly  break  down  with  a  general  infiltration,  and  become  a  mass 
of  yellow  putrilage.  The  point  of  ulceration  in  the  cornea  may  be  any¬ 
where  ;  if  upon  the  periphery,  and  if  it  perforate,  the  iris  falls  into  the 
opening  and  becomes  permanently  adherent,  and  from  this  a  partial  sta¬ 
phyloma  may  ensue  ;  or,  in  case  of  less  extensive  destruction,  nothing  more 
than  a  distortion  or  concealment  of  the  pupil.  Should  the  ulcer  be  central, 
and  not  too  large,  so  that  if  it  perforate  and  the  sphincter  iridis  cannot  be 
drawn  into  the  opening,  the  lens  will  then  come  forward  and  rest  in  con¬ 
tact  with  the  posterior  surface  of  the  cornea.  Sometimes  a  fistula  will  give 
rise  to  prolonged  contact  of  the  lens-capsule  with  the  cornea.  As  a  conse¬ 
quence,  there  will  be  an  opacity  in  the  centre  of  the  lens,  the  middle  of 
which  will  be  a  small  white  dot,  and  around  it  will  be  a  fainter  zone,  and 
the  whole  will  be  apparently  two  or  three  millimetres  in  diameter.  Some¬ 
times,  long  after  the  eye  is  well,  a  fine  thread  is  seen  running  from  the 
lens  to  the  middle  of  the  cornea,  which  is  the  attenuated  vestige  of  the  ma¬ 
terial  deposited  while  the  surfaces  were  in  contact.  The  opacity  belongs 
to  the  capsule  chiefly,  and  is  both  upon  it  and  overlaid  by  it,  sometimes 
having  a  distinct  pyramidal  form.  It  will  be  again  referred  to  in  speaking 
of  cataract.  In  cases  so  marked  as  the  above  the  secretion  will  be  thick, 
creamy,  and  copious.  The  patients  do  not  seem  to  suffer  much  pain,  and 
usually  nurse  well.  The  skin  of  the  cheek  is  apt  to  be  excoriated  by  the 
discharge. 

Treatment. — The  first  requirement  is  thorough  cleansing  by  bits  of  rag, 
or  a  small  brush  to  aid  the  moist  applications.  These  will  be  at  the  out¬ 
set  simple  water,  which  may  be  made  cold  by  ice  if  the  swelling  be  severe, 
but  usually  a  moderate  temperature  suffices.  NoMrig^is  better  as  an 
antiseptic  than  boracic  acid  solution,  four  per  cent.^r  Mum  two  per  cent, 
solution.  But  when  secretion  is  considerable  ara^begins  to  be  puri- 
form,  the  remedy  will  be  nitrate  of  silver.  The  J^s  must  be  everted,  first 
the  upper  and  then  the  lower,  and  each  in  succession  receives  the  applica¬ 
tion  by  a  brush  ;  its  strength  will  be  from^^iij.  to  gr.  x.  ad.  3  j.,  seldom 
so  strong  as  gr.  x.  It  will  be  used  onc^cl^l^.  When  a  case  comes  dur¬ 
ing  the  stage  of  papilliform  swelling,  ^lio^fnitigated  caustic  stick  (nitrate  of 
silver  one  part,  nitrate  of  potassa  >parts)  is  well  suited  to  touch  the 
outgrowths  accurately  and  with  propbr  vigor.  The  cornea  is  not  touched  by 
the  caustic  until  the  lids  are  re$Ml?ed.  The  above  measures  will  usually 
control  a  case  in  a  heal  thy  ^^ct,  if  seen  early  enough.  The  measures 
will  be  of  a  similar  kind  tt^  thofee  to  be  described  under  the  next  heading, 
but  less  severe.  Incisjpif^Fthe  outer  canthus  is  not  practised,  because  loss 
of  blood  is  serious  tofoif&ts,  and  the  tissues  are  so  soft  that  there  is  less 
tendency  to  strangaalaxfTm  in  spite  of  swelling.  Unremitting  care  in  keep¬ 
ing  the  conjunctiwC&ac  free  from  pus  is  the  great  reliance  ;  and  the  as- 
stringent  effect^^itrate  of  silver  is  the  trustworthy  remedy  in  bad  cases. 

2d.  conjunctivitis  in  adults  may  be  described  in  almost  the 

same  ters^Spiich  have  been  used  when  speaking  of  the  disease  in  infants. 
It  may  beNpontaneous,  or  be  caused  by  contagion  from  a  similar  case,  or 
from  gonorrheal  virus,  whether  from  the  male  or  the  female,  and  even  after 
the  sra3beuon  has  passed  into  the  stage  of  chronic  gleet.  In  its  early  stage 
t]^)eecretion  may  be  thin  and  like  a  puriform  mucus  rather  than  like  pus. 
(|£tiere  may  be  little  papilliform  swelling  of  the  palpebral  conjunctiva ;  or 
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there  may  be  on  the  palpebral,  and  to  a  less  degree  on  the  ocular  conjunc¬ 
tiva,  a  plastic  exudation  in  a  thin  layer,  which,  with  more  or  less  difficulty, 
may  be  wiped  off.  This  plastic,  or  sometimes  called  croupous  material, 
may  come  off  in  rolls,  or  may  stick  so  closely  that,  if  forcibly  removed,  the 
subjacent  surface  bleeds.  Chemosis  will  usually  occur  and  may  be  ex¬ 
treme,  sometimes  overhanging  the  border  of  the  cornea  for  several  milli¬ 
metres.  The  surface  of  the  conjunctiva  will  not  only  be  very  red,  but  it 
may  be  speckled  with  minute  hemorrhages  in  its  substance.  The  tumid 
lid  will  be  of  a  dusky  red.  The  symptoms  appear  rapidly,  and  at  the  be¬ 
ginning  there  will  be  much  pain.  This  is  not  only  superficial,  as  denoted 
by  burning  and  smarting,  etc.,  but  deeper  and  more  severe,  and  referred  to 
the  interior  of  the  eye  and  to  the  surrounding  parts  of  the  face  and  head. 
The  secretion  is  copious  and  apt  to  be  retained  in  the  folds  of  the  conjunc¬ 
tiva  and  beneath  the  lids. 

The  gravest  symptom  is  mischief  to  the  cornea.  This  will  commonly 
not  appear  until  signs  of  abatement  can  be  seen  in  the  activity  of  the  dis¬ 
ease.  Just  when  we  may  felicitate  ourselves  that  the  climax  of  the  attack 
has  been  passed,  the  surface  of  the  cornea  may  in  some  spot  become 
clouded.  There  may  be  a  variety  of  ways  in  its  manifestation.  Either  the 
whole  may  have  a  uniform  opacity  of  varying  density,  or  this  may  appear  at 
the  centre  or  periphery.  Ulceration  may  occur  in  company  with  it  or  soon 
follow  it,  or  may  be  the  first  invasion.  A  furrow  at  the  margin  of  the 
cornea,  beneath  the  overhanging  chemosis,  may  completely  or  partially 
encircle  it,  and  it  may  eat  through  the  cornea  in  a  very  few  clays.  Ulcera¬ 
tion  at  the  centre,  or  at  any  point,  is  equally  prone  to  occur.  The  degree 
of  corneal  mischief  can  never  be  predicted.  It  is  the  product  of  three 
local  factors,  namely,  the  pressure  of  the  swollen  tissues,  the  corrosive 
action  of  the  secretion,  and  direct  continuity  of  inflammation  to  the  sub¬ 
stance  of  the  cornea.  It  is  also  favored  by  unhealthy  constitutional  condi¬ 
tions,  and  by  bad  hygienic  surroundings.  It  is  impossible  to  assign  to 
each  factor  its  exact  measure  of  influence,  or  to  assert  v 

of  the  cornea  must  be  attributed  to  predominance^ 
them  ;  in  most  cases,  all  concur  in  the  disastrous.|roct. 

The  culmination  of  the  active  symptoms  c^mpionly  arrives  within  ten 
days,  and  the  duration  of  the  disease  is  fronjTyttr  to  twelve  weeks.  The 
final  result  upon  vision,  in  case  the  whole  cornea  is  not  destroyed  or  the 
eye  escapes  suppuration,  is  apt  to  be  be|ter*than  would  seem  possible  dur¬ 
ing  the  severity  of  the  symptoms.  Sq  nracli  of  the  cornea  as  may  remain 
wffi  become  far  more  transparent  and^serviceable  than  might  seem  at  all 
likely. 

Treatment  should  be  vigorous  from  the  outset.  In  robust  subjects,  or 
with  intense  initial  swellingMp^am,  four  to  six  leeches  may  be  put  upon 
the  temple.  Bits  of  muslkTChken  from  iced  water,  or  from  a  block  of  ice, 
should  be  kept  upon  tlfe  ere  constantly,  and  changed  every  minute  or  two 
as  they  grow  warm.  JiMme  cases  a  bit  of  ice,  wrapped  in  muslin,  may  be 
held  upon  the  eye  ifS®  weight  can  be  endured.  Continuous  cold,  to  the 
degree  which  can  ^Tolerated,  is  the  rule.  Absolute  cleanliness  of  the  in¬ 
side  of  the  lid^Ls  equally  imperative.  To  effect  it,  the  lids  must  be  drawn 
apart  and  fej^sN^cretion  removed  by  a  soft  camel’s-hair  pencil  inserted  be¬ 
tween  them,  or  by  dripping  an  antiseptic  solution  upon  the  eye  from  a  small 
spong^^i&by  injecting  such  a  solution  with  a  dropping-tube.  Some  one 
of  thesl^i^thods  may  be  chosen,  according  to  convenience.  This  process 
wil^p  repeated  every  five  or  fifteen  minutes  during  the  days  and  nights  of 
“^ye  secretion,  and  at  longer  intervals  as  the  discharge  lessens.  The 
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proper  fluid  for  cleansing,  is  a  solution  of  boracic  acid,  four  per  cent.  ;  of 
chlorinated  water,  ten  per  cent.  ;  of  chloride  of  sodium,  one  per  cent.  ;  or 
of  chlorate  of  potassa,  three  per  cent.  It  is  sometimes  well  to  use  an  ele¬ 
vator  in  separating  the  lids,  but  by  sensitive  persons  this  will  not  be  al¬ 
lowed,  and  extreme  delicacy  is  needful  in  all  manipulation,  especially 
when  ulceration  has  appeared  upon  the  cornea.  In  certain  cases  in  which 
the  discharge  is  not  thick  and  creamy,  but  ichorous,  gruel-like  and  thin, 
nothing  but  this  constant  cleansing,  by  antiseptic  lotions  and  the  iced 
water,  are  needful ;  no  caustic  need  be  applied  ;  and  the  chief  concern  will 
be  the  cornea,  and  for  that  we  may  use  atropia,  and  possibly  paracentesis. 
I  have  just  had  a  remarkably  good  recovery  of  a  case  like  this,  in  a  young 
man  who  acquired  the  disease  from  gleet.  It  is  a  severe  ordeal  for  a  patient 
to  undergo  with  the  incessant  cleansing  by  night  and  by  day,  and  sometimes 
morphia  must  be  exhibited  in  quantities  sufficient  to  benumb  undue  sen¬ 
sibility.  The  fidelity  and  thoroughness  with  which  this  is  done  have  the 
greatest  influence  in  the  strife  for  preservation  of  the  eye.  Should  the 
cornea  become  invaded,  a  solution  of  sulphate  of  atropia,  gr.  ij.  ad.  §j., 
should  be  instilled  every  three  to  six  hours.  It  will  be  seen  that,  to  per¬ 
form  this  laborious  nursing,  not  less  than  two  attendants,  and  they  both 
strong  and  faithful,  are  indispensable. 

Another  indication  is  to  be  borne  in  mind,  viz.  :  the  relief  of  pressure 
by  incising  the  swollen  tissues  and  unloading  the  vessels.  Mr.  Tyrrell  laid 
stress  on  scarification  of  the  chemotic  conjunctiva,  and  it  has  benefit ;  but 
the  infiltration  does  not  flow  away  through  the  cuts,  however  deep,  because 
it  is  of  a  plastic  and  coagulable  quality ;  but  the  depletion  is  of  use,  and 
the  incisions  may  be  repeated  on  more  than  one  occasion.  Furthermore, 
not  a  little  relief  is  afforded  by  incising  the  lids  at  the  outer  angle  down  to 
the  bone,  and  for  a  half  inch  or  more  in  length.  Canthotomy  freely  done 
unloads  the  vessels  and  lessens  the  pressure  of  the  lidsVby  weakening 
the  orbicularis  and  giving  room  for  the  infiltration  to  |j^ea|l.  I  consider 
this  proceeding  indispensable  when  great  swelling  of  t^jgCtecls  exists,  and  do 
it  with  little  swelling  if  the  cornea  be  threatened.^^pfnay  be  needful  to 
again  snip  the  tissues  with  scissors  in  the  site  cut,  after  a  week  or 

more,  because  healing  quickly  takes  place,  and  dqhdktions  of  partial  strangu¬ 
lation  by  the  lids  may  be  reproduced.  Im.r^s&mng  to  such  proceedings, 
a  surgeon  will  require  to  act  with  discr^tid|Xis  well  as  boldness,  appre¬ 
ciating  the  significance  of  the  sympto^as/tne  danger  to  the  eye,  and  the 
genera]  health  of  the  patient.  As  a^finst  the  propriety  of  incisions,  the 
partial  interruption  of  the  process^iSfieansing  is  to  be  considered  ;  but 
this  need  not  be  wholly  suspended^  its  method  may  be  so  modified  that 
the  lid  need  not  be  greatly  disturbed  for  the  next  twenty-four  hours. 

Finally,  we  have  to  cons^^he  utility  of  nitrate  of  silver,  for  there  is 
no  other  remedy  to  be  %o|Sght  of  in  local  treatment.  It  will  have  no  place 
during  the  period  of  invasion,  and  of  thin,  gruel-like,  puriform  secretion. 
It  may  not  be  admissible  "at  any  stage  of  the  disease.  But  if  the  secretion 
become  cream}’’  affe^d^tinctly  purulent,  and  the  conjunctiva  be  velvety,  a 
solution  gr.  v.  ^I)x.  ad.  §j.,  may  be  tried  on  the  everted  lids.  The 
longer  the  bm^TIs  held  in  contact  with  the  surface,  the  greater  is  its  effect, 
and  this  be  small.  Pain  will  ensue  for  an  hour,  or  longer  ;  for  a 

time  the  secretion  is  suspended,  or  becomes  watery,  and  if  after  twenty- 
four  liQurs.the  swelling  is  less,  and  the  secretion  not  so  copious,  the  remedy 
hasJpe^  well  chosen  and  may  be  repeated  once  in  twenty-four  hours.  It 
mvrclSbe  remembered  that  the  first  application  is  tentative,  and  to  be  care- 
MlSy  watched  in  its  effects,  especially  on  the  cornea.  When  good  results 
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from  its  use,  the  gain  is  very  decided.  This  solution,  however,  may  not  be 
strong  enough,  and  twenty  grains  may  be  cautiously  tried. 

The  issue  of  an  attack  may  be  in  perfect  restoration  of  the  conjunctiva 
to  its  normal  texture,  in  case  it  were  healthy  before,  but  it  not  seldom 
passes  through  a  period  of  papillary  hypertrophy  (granulations)  which  may 
continue  for  weeks.  The  case  may  be  under  treatment  for  this  condition 
long  after  the  ocular  conjunctiva  lias  recovered  its  normal  state,  and  at 
this  stage,  sulphate  of  copper  crystal,  tannin  and  glycerine,  3  j.  ad.  f  j.  or 
stronger,  will  be  the  most  useful  applications.  In  the  event  of  the  cornea 
being  damaged,  all  eventualities  are  possible,  between  a  slight  degree  of 
opacity,  almost  amounting  to  transparency  on  the  one  hand,  and  staphy¬ 
loma  cornese,  or  atrophy  of  the  globe,  on  the  other.  A  partial  staphyloma, 
or  anterior  synechia,  for  which  an  artificial  pupil  may  be  practicable,  is  ex¬ 
ceedingly  common.  It  is  of  course  possible  that  both  eyes  may  be  lost, 
but  the  right  is  the  one  most  often  affected ;  and  it  is  common,  when 
a  second  eye  is  attacked,  for  it  to  be  less  severely  inflamed  than  the  first. 
The  reason  is,  because  the  secretions  are  less  noxious  during  the  decline 
of  the  inflammation.  For  this  reason,  the  pus  of  a  florid  urethritis  will 
cause  much  more  severe  eye  inflammation  than  that  taken  during  the  stage 
of  gleet.  The  fatality  to  sight  of  this  disease  is  great,  and  is  set-down  by 
Klein  as  follows  :  Out  of  40  eyes,  16  became  totally  blind,  9  retained  some 
vision,  and  5  had  useful  vision,  or  could  obtain  it  by  operation  ;  in  30  the 
cornea  was  involved,  while  in  only  10  did  it  escape.  That  is,  corneal  trou¬ 
ble  occurred  in  three-fourths  of  the  eyes. 

The  protection  of  the  fellow  eye,  in  case  it  be  intact,  is  of  the  utmost 
importance,  and  my  experience  has  been  that  the  endeavor  to  seal  it  her¬ 
metically  by  a  bandage  or  plasters,  is  unavailable.  It  cannot  be  carried  out 
effectively,  because  of  the  wretchedness  which  it  inflicts  in  making  the  patient 
for  the  time  wholly  helpless,  and  because  of  the  excoriation  of  the  skin  of 
the  cheeks  and  lid,  and  of  the  impossibility  of  preventm^wjje  patient  from 
slipping  off  the  covering  during  the  night,  and  unwilragly  exposing  him¬ 
self  to  contagion  by  his  soiled  fingers  or  accidenjp^bmmunication.  In 
fact,  the  need  of  handling  the  eye  to  change  the  (jrfeSsmgs,  which  should  be 
done  twice  daily,  involves  more  exposure  to  idQtnan  to  warn  the  patient 
and  attendants  of  the  neel  of  utmost  cautiotf^ftd  to  insist  that  the  patient 
sleep,  lying  on  his  back,  or  on  the  sid/*Sp$ie  affected  eye.  A  device, 
whose  authorship  I  do  not  know,  has  ^n^Mred  well  in  some  cases,  viz.,  to 
cover  the  sound  eye  with  a  watch-glassp-Stotached  by  means  of  rubber  plaster. 
It  need  not  be  removed  oftener  idiatar  once  in  several  days,  as  secretion 
may  demand.  The  mystery  whml^ometimes  attaches  to  the  transmission 
of  the  inflammation  to  a  heahdEfeye  is  less  surprising,  when  it  is  known 
that  the  pus  when  diluted,  ^J^1,U00,  still  retains  decided  contagious  prop¬ 
erties.  It  ought  also  to  taystated  that  nitrate  of  silver,  by  its  power  of 
coagulating  albumen,  ^ntidotes  in  high  degree  the  noxious  character  of  the 
pus,  and  it  has  been  sMn  that  a  one-fourth  per  cent,  solution,  or  gr.  ij. 
ad.  |  j.,  renders  it*iM[J>cuous.  This  fact  explains  why  so  few  cases  of  con¬ 
tagion  occur  in  w  flic  clinics,  where  the  same  brush  may  be  used  for 
different  pafeiffi^  when  it  has  passed  through  a  solution  of  nitrate  of  silver. 
I  instance  ^hh^act,  not  to  encourage  economy  in  the  use  of  brushes,  but  as 
a  point  worin  knowing.  Every  patient  needing  an  application  to  his  lids, 
shouldh%e  his  own  brush  ;  and  purulent  cases  should  be  most  vigorously 
quarafi^ned  from  communication  in  any  manner  with  other  patients. 

mother  matter  to  be  noted  is  that  when  the  cornea  is  deeply  infiltrated 
cerated,  it  may  be  needful  to  puncture  it  as  if  there  were  no  conjunc- 


168 


DISEASES  OF  THE  EYE. 


tival  implication.  The  rules  on  this  point  will  he  stated  under  the  head  of 
keratitis. 

Croupous ,  or  diphtheritic  conjunctivitis. — Under  the  description  of  puru¬ 
lent  conjunctivitis,  I  have  mentioned  that  sometimes  the  secretion  is  to  a 
degree  plastic,  either  forming  shreds  or  rolls,  or  adhering  to  the  mucous 
surface.  No  special  significance  is  to  he  attached  to  this  fact,  hut  cases 
sometimes  arise  wdiere  the  plastic  quality  of  the  secretion  is  a  distinctive 
peculiarity,  predominating  over  all  other  features  of  the  case,  and,  there¬ 
fore,  deserves  special  mention.  Various  grades  of  this  quality  appear,  and 
if  we  find  that  by  a  little  effort  the  layer  of  false  membrane  can  he  rubbed 
off  from  the  conjunctiva,  there  may  he  no  need  of  regarding  the  case  as 
differing  essentially  from  a  hlenorrhoea,  because  it  is  subject  to  the  same 
laws  of  development,  and  will  soon  exhibit  the  same  features  hy  transfor¬ 
mation  after  some  days  of  the  plastic  substance  into  the  common  purulent 
secretion.  Such  cases  may  he  spoken  of  as  croupous,  they  may  originate 
per  se  or  hy  contagion,  and  no  rules  are  to  he  laid  down  for  their  treat¬ 
ment  other  than  those  given  under  the  previous  head.  When  plastic  exu¬ 
dation  is  not  confined  to  the  surface  of  the  conjunctiva,  hut  infiltrates  its 
substance  and  renders  it  thick,  stiff,  pale,  grayish,  or  huff ;  when  the  lids 
are  difficult  to  he  everted,  because  they  are  stiff  as  well  as  swollen,  and  the 
eyeball  instead  of  a  bright  red,  has  a  dull  lead-color  ;  under  these  condi¬ 
tions  we  have  a  disease  whose  virulence  may  he  unbounded.  The  infiltra¬ 
tion  may  he  on  the  palpebral  conjunctiva  alone  or  also  on  the  ocular. 
There  will  he  the  usual  signs  of  severe  inflammation  in  swelling  of  the  lids 
and  pain,  hut  there  will  he  only  a  thin  turbid  discharge  from  the  eye,  and 
the  vascularity  of  the  conjunctiva  moderate  ;  the  temperature  of  the  lids 
will  he  increased,  and  they  are  often  not  only  swollen,  hut  stiff  and  hard. 

The  disease  may  he  constitutional  as  well  as  local,  being  attended  hy 
fever  and  prostration,  and  there  may  or  may  not  he  diphtheritic  exudation 
on  other  mucous  membranes.  I  have  seen  a  few  cases  •  df  tms  character, 
hut  happily  they  are  rare  in  this  country,  or,  at  leaj  this  part  of  it, 
and  are  nowhere  so  often  seen  as  in  Northern  Gernja^. 

The  stages  of  the  disease  are  those  of  plastic  ifirntration,  succeeded  hy 
a  period  of  resolution  in  which  the  material  is  dissolved  and  cast  off  and 
may  leave  ulceration  of  the  membrane,  ancDfeh&may  eventuate  in  a  gradual 
return  to  health,  or  to  an  opposite  result,  cicatrization  and  shrinking 
of  tissue.  The  cornea  is  almost  certain  he  attacked,  and  in  cases  of  ex¬ 
tensive  ocular  infiltration,  it  will  sloug^^  Hence,  the  prognosis  is  serious. 

Treatment  is,  for  severe  cases,  powerless.  The  discomfort  may  he  as¬ 
suaged.  Sometimes  ice-cold  apphSmons  are  best,  and  at  other  times  warm 
water  must  he  used,  the  comfo$fytthe  patient  being  the  guide.  Incisions 
into  the  ocular  conjunctiva,  m^nver  swollen  it  may  he,  do  no  good,  because 
no  fluid  can  escape,  scan^e%^ven  blood.  The  substance  cuts  like  cheese 
or  bacon.  Division  of  ihejtmter  canthus  gives  some  relief,  hut  the  wound 
becomes  infiltrate^  mth  exudation  and  a  fresh  source  of  propagation. 
Leeches  to  the  teim^^nia y  he  cautiously  tried  if  pain  he  great,  hut  the  dis¬ 
ease  is  asthenic  a^M^he  patient  does  not  tolerate  reducing  remedies.  The 
leech-bites  aB&*0^to  become  infiltrated  ;  nitrate  of  silver  cannot  he  used, 
because  it  Singly  adds  to  the  destruction  of  tissue.  The  only  remedies  are 
such  as  h£we\ntiseptic  quality,  and  the  best  will  he  boracic  acid,  four  per 
nent.,^}*5^orine  water,  washing  out  the  eye  frequently  and  givingthepa- 
tien^iM  internal  remedies  as  the  symptoms  indicate,  particularly  quinine 
inmp>  doses  ;  chlorate  of  potassa  has  been  mentioned,  hut  I  cannot  give 
>pinion  upon  it,  the  doses  being  from  gr.  ii.  ad.  gr.  v.,  every  three 
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hours.  In  Germany,  mercurials  are  insisted  on,  but  I  should  demur.  A  full, 
nourishing  diet,  and  administering  to  the  patient’s  comfort,  is  all  that  can 
avail  in  this  sad  condition.  Very  early  the  cornea  becomes  attainted,  and 
will  either  ulcerate  at  some  spot  or  turn  to  a  yellow  mass  of  infiltration. 
The  most  dreadful  case  of  this  disease  which  I  have  seen  was  a  full  picture 
of  all  the  worst  features  above  portrayed.  Children  under  five  or  ten 
years  are  most  frequently  affected.  At  the  stage  when  discharge  appears, 
and  the  plastic  exudation  begins  to  give  way,  *the  nitrate  of  silver  may  be 
used  as  indicated  in  cases  of  blenorrhoea,  and  that  is  the  type  into  which 
the  disease  passes  ordinarily.  But  there  are  cases  in  which  the  stage  of 
resolution  does  not  occur,  but  the  plastic  material  seems  to  dry  up  and 
never  to  be  cast  off ;  it  grows  thinner,  is  absorbed,  and  atrophy  of  the  con¬ 
junctiva  takes  place  with  destruction  of  the  cornea.  When  the  attack  is 
spent,  the  conjunctiva  frequently  undergoes  shrinking  and  atrophy,  espe¬ 
cially  at  the  retro-tarsal  folds,  where  bands  of  attachment,  as  if  from  burns, 
will  be  formed.  So,  too,  the  tarsal  conjunctiva  suffers  and  may  give  rise 
to  trichiasis  or  entropium. 


Granular  Conjunctivitis,  or  Trachoma. 


Trachoma.— Under  this  name,  an  essentially  chronic  disease  is  desig¬ 
nated,  which  exhibits  itself  under  a  great  variety  of  phases  and  regard¬ 
ing  whose  essential  pathology  there  has  been  much  debate.  Its  clinical 
picture  is  easy  to  be  recognized,  but  unless  we  are  able  to  associate  the 
clinical  features  of  a  disease  with  its  morbid  anatomy,  we  have  no  correct 
basis  of  classification,  nor  have  we  that  perception  of  the  principles  of 
treatment  which  will  enable  us  to  pursue  an  intelligent  plan  or  to  form 
a  rational  prognosis.  Within  twelve  years,  much  has  beeA  done  to  clear 
up  the  obscurity  which  has  hung  about  the  pathology  oS^anular  conjunc¬ 
tivitis.  A  special  morbid  product,  known  as  the  trach0aatous  granule  or 
lymph  follicle,  and  when  in  diffused  masses,  knowiv'Cptrachomatous  infil¬ 
tration,  has  been  signalized  as  the  characteristic/oythe  disease  (Arlt,  Stel- 
wag).  It  has  been  likened  to  tubercle,  althoug^mot  claimed  to  be  iden¬ 
tical  with  it,  and  it  has  been  asserted  that  itsjGfcenitor  is  found  in  certain 
lymph  follicles,  or  in  the  adenoid  tissue^nS^mJarto  the  healthy  conjunctiva. 
The  weight  of  authority  denies  the  exisllnce  of  these  lymph  follicles  in  the 
tarsal  portion  of  the  conjunctiva,  and  ^^nits  them  only  in  the  retro-tarsal 
fold.  The  trachoma  follicle  is  a  snpfcU  rounded  mass,  the  size  of  a  rape- 
seed,  consisting  of  lymphoid  cells,Th  Svliich  connective  tissue  cells  are  also 
to  be  found,  and  surrounded^^an^apsule  of  fibrous  tissue  ;  it  is  traversed 
throughout  by  a  reticulum  c^dSmute  fibres  and  blood-vessels.  The  lym¬ 
phoid  cells  are  the  essei©u  feature.  That  they  appear  in  globular 
masses  is  best  explaine\l$r  proliferation  of  cells  from  a  central  point  and 
the  formation  of  |fcrous  capsule,  which  is  usually  imperfect,  by  the 
condensation  of  nei^boring  connective  tissue.  Such  lymph-cells  are  scat¬ 
tered  promiscuou^^nd  in  great  numbers  through  the  coujunctiva,  forming 
adenoid  tiss^S^But,  besides  the  lymphoid  tissue,  whether  globular  or 
diffused,  th&^yfc  in  granular  conjunctivitis  a  large  hyperplasia  of  epithe¬ 
lium.  Th\  peculiar  arrangement  of  the  tarsal  epithelial  surface  must  be 
rcmemto:ed,  that  it  is  cleft  in  all  directions  by  fissures,  that  these  branch 
an(i^uBmvide  in  compound  and  intricate  ways,  forming  diverticuli  and 
and  such  formations  may,  with  a  certain  justice,  be  called  glandules  . 
asMthors  have  styled  them,  because  the  prolongations  are  often  tubular 
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and  are  lined  by  epithelium.  In  granular  conjunctivitis,  the  epithelium 
becomes  hypertrophied,  the  pocculi  and  clefts  become  crowded  together. 
Their  communication  with  the  free  surface  is  in  many  cases  cut  off,  their 
cavities  become  filled  with  epithelial  cells,  and  in  certain  cases,  severe 
effusion  can  occur  in  these  occluded  spaces,  which  will  cause  a  cystoid 
degeneration. 

There  is,  moreover,  hypertrophy  of  the  papillae  and  basement  mem¬ 
brane  or  connective  substance  of  the  conjunctiva,  and  a  general  formation 
of  products  of  inflammation,  including  blood-vessels.  In  brief,  we  find  ac¬ 
cumulation  of  lymphoid  cells  in  various  forms,  hypertrophy  of  epithelium 
with  exaggeration  of  its  anatomical  peculiarities,  increase  of  connective 
tissue,  and  the  usual  products  of  inflammation,  all  of  which  constitute  the 
essential  elements  of  granular  conjunctivitis. 

When  we  subdivide  the  disease  according  to  its  clinical  characters,  we 
have  the  following  forms  : 

1st.  Papillary  trachoma,  in  which  enlargement  of  papillae,  hypertrophy 
of  epithelium,  and  inflammatory  products  without  notable  lymphoid  hyper¬ 
plasia  are  the  characteristics. 

2d.  Miliary  trachoma,  in  which  lymphoid  aggregations  in  minute 
masses,  with  or  without  moderate  inflammatory  products,  occur. 

3d.  Diffused  trachoma  with  lymphoid  infiltration,  and  inflammatory 
products  and  epithelial  accumulations,  and  papillary  hypertrophy. 

Papillary  trachoma  is  the  sequel  of  acute  purulent  conjunctivitis,  or 
blenorrhoea,  and  is  capable  of  entire  disappearance  without  structural  in¬ 
jury  to  the  conjunctiva.  Such  is  its  usual  course,  and  for  this  reason  it  is 
commonly  set  apart  from  ordinary  trachoma. 

Miliary  trachoma ,  also  called  follicular  conjunctivitis  (Saemisch)  and 
swelling  of  the  conjunctival  follicles  (Schweigger),  is  a  condition  of  the 
lids  in  which  the  only  deviation  from  a  healthy  state  is/Tfcss  presence  of  a 
number  of  seed-like  bodies  which  lie  just  under  the  &y@ee;  and  of  whose 
presence  the  bearer  may  be  wholly  unconscious,  are  semi-trans¬ 

parent,  can  be  picked  out  with  a  needle,  and  the  <<^rounding  conjunctiva 
may  be  to  appearance  entirely  normal.  yQ 

General  trachoma  includes  all  the  pathotegpal  lesions  in  varying  pro¬ 
portions,  and  becomes  more  or  less  distra£S»W  according  to  the  degree  of 
inflammatory  complications,  according^toVk!  stage  of  the  disease,  and  ac¬ 
cording  to  the  alterations  it  has  impr^Ss^d  upon  the  structure  of  the  con¬ 
junctiva  and  lids,  and  according  to  tW  effect  it  has  had  upon  the  cornea. 
It  is  capable  of  disappearance,  bi  ijt^e  conjunctiva  is  left  in  a  condition  of 
more  or  less  atrophy,  because  t|fere  is  always  notable  development  of  con¬ 
nective-tissue  which  inevibjfo]0pusdergoes  contraction  in  the  course  of  its 
history.  This  propensity^yEhe  chief  cause  of  the  mischief  entailed  by 
granular  conjunctivitisf^odlir  as  the  lids  are  concerned,  while  the  lesion 
directly  or  indirectly  inftiAed  on  the  cornea,  often  causes  deplorable  results 
on  vision.  ♦ 

Miliary  and  ge&efal  trachoma  generally  require  a  long  period  for  their 
evolution  ;  the/weater  the  amount  of  lymphoid  infiltration,  the  longer  the 
time  needeeM^  absorption.  The  general  health  of  the  person  and  his 
hygienic  Sroi^undiogs  have  a  marked  influence  on  the  duration  of  the  dis¬ 
ease.  The continuance  is  to  be  reckoned  by  years,  and  while  some  cases 
arri^v^mf  condition  of  comfort  in  less  time,  it  is  not  rare  for  ten,  or  even 
t^  to  elapse  before  the  final  stage  is  attained.  Under  such  pro- 
ira&fed  continuance,  it  is  inevitable  that  important  mischief  should  be  done 
wthe  structure  and  function  of  the  parts  concerned. 
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Let  us  discuss  tlie  several  forms  in  detail.  Papillary  trachoma ,  whether 
or  not  succeeding  blenorrhcea,  presents  a  condition  of  general  redness  over 
all  the  palpebral  conjunctiva,  with  thickening  of  its  tissue,  points  of  greater 
prominence  which  look  like  the  elevations  on  a  wart ;  these  are  sometimes 
single  and  acuminated,  sometimes  flattened  or  cleft.  There  is  moderate 
muco-purulent  secretion,  and  the  lid  cannot  be  fully  lifted,  except  by  the 
finger.  At  the  retro-tarsal  fold  the  infiltration  increases,  and  wrinkles 
parallel  to  the  palpebral  border  are  found.  The  surface  of  the  cornea  may 
be  hazy,  by  proliferation  and  maceration  of  its  epithelium  and  inflamma¬ 
tion  of  its  superficial  layers  ;  it  may  be  faceted  extensively  by  minute  ero¬ 
sions.  Often  it  is  quite  intact  and  clear.  Rarely  does  it  become  vascular, 
except  with  a  fringe  of  short,  Straight  vessels  at  the  limbus,  not  often  more 
than  from  two  to  four  millimetres  in  length.  The  bulbar-conjunctiva  is 
hypera?mic,  but  not  thickened  or  papillary. 

Treatment  consists  in  daily  applications  of  mild  solutions  of  nitrate  of 
silver,  gr.  v.  ad.  §  j.  After  a  time,  as  muco-purulent  secretion  abates,  using 
tannin,  gr.  x.  vel  xxx.,  ad.  glycerine,  §  j.,  and  as  a  substitute  to  be  less 
frequently  used  or  reserved  to  a  later  stage,  when  the  membrane  has  be¬ 
come  torpid  to  other  stimulation,  the  smooth  crystal  of  sulphate  of  cop¬ 
per.  Within  two  to  six  months,  in  healthy  subjects,  the  conjunctiva  will 
recover  its  proper  condition  ;  but  in  old  persons,  or  those  who  neglect  their 
eyes,  or  are  uncleanly,  the  condition  may  be  indefinitely  prolonged. 

Miliary  trachoma  is  more  freqent  upon  the  lower  lid,  and  the  retro-tarsal 
fold  is  apt  to  be  swollen  and  wrinkled.  There  is  usually  no  secretion,  and 
there  may  be  little  irritation  or  discomfort.  The  granules  do  not  materi¬ 
ally  increase  in  size,  but  multiply,  and  thus  come  into  contact.  They  may 
continue  latent  for  a  long  period,  but  a  mild  conjunctival  hypersemia  with¬ 
out  thickening  is  liable  to  occur,  and  this  brings  the  patient  for  advice. 
It  is  attended  by  smarting  and  worry,  with  aggravation  at^iight,  amount¬ 
ing,  perhaps,  to  inability  to  use  the  eyes,  and  attended^  |  little  photo¬ 
phobia  and  lachrymation. 

Treatment. — The  removal  of  attendant  irritation^s^o  be  sought  by  such 
mild  measures  as  would  be  used  for  conjunctival  i&pfersemia.  The  second 
indication  is  to  procure  absorption  of  the  mihc^vgranules.  This  requires 
prolonged  use  of  such  stimulants  as  will  no^lojure  the  tissues  but  will 
quicken  the  nutritive  activity.  Both  indfcamSiis  can  frequently  be  com¬ 
bined  by  application  to  the  lids  of  tannfn,  gr.  x.,  glycerine,  §  j.,  daily,  and 
when  the  conjunctival  irritation  abajj^with  less  frequency.  A  smooth 
crystal  of  alum  is  a  useful  daily  rei^dy;  and  nitrate  of  silver  need  not  be 
stronger  than  gr.  ij.  ad.  §  j.,  buW  to  be  commended  for  only  a  brief 
period,  because  of  its  tendency- to  c^use  staining  of  the  tissues.  The  dis¬ 
appearance  of  the  granules  ^m^require  months  or  years,  and  may  be  finally 
achieved  without  any  adj£]^c^of  the  disease  to  the  more  serious  condition 
of  general  trachoma.  neglected,  it  is  highly  probable  that  such  an  issue 
will  develop,  and  suchis^tne  fact  in  many  cases. 

General  or  diffwm&rachoma. — The  conjunctival  surface  presents  very 
great  variety  of  ^sp^cts,  according  to  the  severity  and  the  stage  of  the  dis¬ 
ease.  It  ma^bfTbovered  by  small  nodules,  projecting  above  a  thickened 
membrane, ^mvtnese  rounded  and  hard  or  flattened  ;  there  may  be  nume¬ 
rous  papiUse^with  yellowish  or  jelly-like  lymphoid  infiltration  interspersed, 
and  beG^rabig  more  abundant  at  the  fornix.  The  lid  may  be  swollen  and 
den^e,  l^lhJ a  smooth,  glazed,  red  surface,  or  it  may  have  patches  of  red  and 
bufiQjatermingled  with  lines  of  cicatrix,  running  through  it.  No  brief 
fl^nption  can  record  the  multiform  phases  of  this  disease.  The  appear- 
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ances  vary,  principally  according  to  the  preponderance  of  one  or  the  other 
of  the  elements  which  constitute  the  morbid  product,  whether  of  inflam¬ 
matory  infiltration,  of  hyperplasia,  of  epithelial  prominences  and  papillae, 
or  of  lymphoid  infiltration.  The  last  may  be  in  small  masses,  which  have 
been  likened  to  frog-spawn,  or  be  diffused.  Furthermore,  it  is  the  natural 
evolution  that  connective  tissue  is  formed  and  appears  as  -whitish  or  gray 
lines  traversing  the  tissue,  and  because  it  always  shrinks  it  gives  rise  to 
degeneration  of  the  membrane  and  deformity.  In  an  old  case,  the  connec¬ 
tive  tissue,  under  some  cicatricial  form,  becomes  the  conspicuous  factor. 
The  mucous  membrane  will  have  lost  its  proper  texture,  and  as  the  tarsus 
has  been  infiltrated  by  inflammatory  products,  it  shrinks  as  these  undergo 
metamorphosis  and  becomes  shortened  both  in  its  length  and  breadth  ;  it 
first  becomes  incurvated,  and  at  a  later  time,  takes  the  shape  of  a  solid 
roll.  The  contracting  tendency  causes  the  retro-tarsal  fold  to  be  reduced 
in  depth,  and  in  extreme  cases  it  is  thrown  into  vertical  ridges  or  frsena 
and  becomes  pale  and  glazed.  As  a  last  stage  of  degeneration,  the  conjunc¬ 
tiva  loses  all  appearance  of  a  mucous  membrane,  becomes  dry  and  cuticu- 
lar,  a  condition  denoted  as  xerosis. 

The  cornea  undergoes  superficial  inflammation  with  notable  develop¬ 
ment  of  vessels  in  most  cases.  This  may  be  confined  to  such  portion  of  it 
as  is  habitually  covered  by  the  drooping  lid,  viz.,  about  the  upper  half,  or 
it  may,  and  does  in  time,  extend  over  the  entire  surface.  By  reason  of  this 
complication,  the  patient  often  suffers  greatly  from  pain,  photophobia,  and 
lachrymation,  and  grave  mischief  occurs  to  sight.  It  is  characteristic  of 
granular  conjunctivitis,  that  attacks  of  acute  inflammation  are  extremely 
liable  to  come  with  slight  provocation.  It  is  the  cornea  which  bears  the 
brunt  of  the  trouble,  and  while  the  patient’s  sufferings  are  not  to  be  lightly 
esteemed,  the  additional  loss  of  vision  is  the  most  serious  Jiarm.  It  is  not 
usual  to  have  deep  ulceration  of  the  cornea,  but  such  m^occur,  and  lead 
to  the  usual  results  of  prolapsed  iris  and  partial  or  toMj^tdphyloma. 

It  is  not  very  uncommon  for  iritis  to  be  added^&J  the  lesions  already 
recited,  and  an  adherent  pupil  renders  the  ultiniatk  state  of  the  eye  con¬ 
siderably  worse. 

The  description  above  given  applies  to  tfeYftisease  as  it  is  found  under 
a  chronic  form,  and  which  is  by  far  the  m^mp^quent ;  but  there  is  another 
phase  of  it  which  has  been  known  as  fLcmeJrachoma.  An  accurate  patho¬ 
logical  statement  of  its  character  ms&yiot  be  possible,  but  it  exhibits  a 
sudden  and  severe  beginning  with  gfcjat  pain,  lachrymation,  photophobia, 
thickening  of  the  palpebral  conifflptiva,  and  injection  of  the  ocular  con¬ 
junctiva.  The  palpebral  mucous  membrane  showTs,  at  an  early  stage, 
marked  infiltration  in  its^iffi^tance,  with  little  papillary  elevation,  and  a 
notable  absence  of  catarrl^^ecretion.  The  attack  would  be  supposed  to 
be  one  of  ordinary  acrftfej&mjunctivitis,  but  for  the  rapid  and  firm  infiltra¬ 
tion  and  the  absenceV^f/mucoidal  or  purulent  secretion.  It  is,  in  fact,  a 
sudden  and  consi(JJ5«ible  inflammatory  hypertrophy  of  the  deep  parts  of 
the  palpebral  cp^jtfnctiva.  There  is  not  always  evidence  of  lymphoid 
infiltration,  h  attacks  are  likely  to  befall  those  who  are  in  hospitals, 

or  in  pla<$MS^here  the  air  is  impure,  and  who  may  have  unconsciously 
contracte^Nl^mphoid  infiltration  before  the  acute  attack.  One  of  the 
most  j^narkable  cases  I  remember,  was  in  the  person  of  one  of  the  in- 
terrt^SV^  Bellevue  Hospital,  in  whom  the  disease  lasted  between  one  and 
tpo  years,  and  finally  left  the  membrane,  to  all  appearances,  in  a  normal 
j^&aamtion.  This  fact  argues  against  the  probability  of  considerable  lym- 
lAoid  deposit.  Attacks  not  unlike  this  are  liable  to  occur  to  those  who 
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have  chronic  genuine  trachoma,  and  they  greatly  aggravate  the  existing 
malady,  besides  causing  prolonged  and  keen  distress. 

Another  phase  of  trachoma  might  be  considered  in  connection  with 
miliary  granulations.  It  consists  of  deposits  scattered  over  the  tarsal  con¬ 
junctiva  of  gelatinous,  soft,  isolated  or  confluent  masses,  which  are  softer 
than  common  miliary  lymphoid  bodies,  and  aggregate  at  the  retro-tarsal 
folds  into  broad  wrinkles  and  ridges,  or  a  diffused  infiltration.  The  loose¬ 
ness  and  softness  and  pale  pink  of  this  material  constitutes  a  conspicuous 
clinical  picture.  There  is  considerable  mucoidal  secretion,  and  moderate 
conjunctival  irritation.  The  lids  are  a  little  swollen,  and  cannot  be  freely 
opened.  This  condition  does  not  greatly  impair  the  cornea,  and  does  not 
inflict  severe  discomfort,  except  in  inability  to  use  the  eyes.  The  disease 
is  obstinate,  and  special  suggestions  are  to  be  made  as  to  its  treatment. 

Treatment — The  rationale  consists  in  promoting  absorption  of  lymphoid 
and  inflammatory  infiltrations,  in  removing  hyperaemia,  in  restraining  the 
development  of  the  connective-tissue,  and  promoting  the  clearness  of  the 
cornea  and  the  maintenance  of  its  proper  curvature.  To  attain  these 
ends,  special  regard  must  be  paid  to  the  stage  of  the  disease,  to  the  gen¬ 
eral  health  of  the  patient,  and  to  the  condition  of  the  cornea.  There  is 
also  an  idiosyncrasy  in  many  individuals  which  will  compel  the  employ¬ 
ment  of  means  especially  suited  to  their  case. 

A  broad  distinction  must  be  made  as  to  whether  there  may  be  acute 
inflammation  of  the  cornea.  If  this  be  not  present  the  lids  alone  will  call 
for  attention,  and  the  local  stimulants  will  be  steadily  pursued.  But  if 
there  be  acute  keratitis,  with  severe  pain,  lachrymation,  and  photophobia, 
stimulation  of  the  lids  must  in  most  cases  be  omitted,  and  attention  con¬ 
fined  to  measures  which  shall  allay  the  corneal  trouble.  In  case  there  be 
no  active  keratitis,  the  treatment  of  the  conjunctiva  will  be  guided  by  its 
appearance  and  the  quantity  of  secretion.  If  soft,  and  toulpy,  and  red, 
with  some  mucoidal  secretion,  the  best  remedy  is  nit^i^^f  silver,  gr.  v. 
ad.  |  j.  as  an  average  solution.  This  may  be  used  on<g5raily  to  the  everted 
lids,  and  its  effect  will  depend  on  the  quantity  used/aM  the  time  it  is  kept 
in  contact  with  the  surface.  Usually  there  is  najOed  to  wash  away  excess 
with  water,  nor  to  neutralize  with  solution  ofWSi.  The  brush  should  be 
of  fine  hair,  and  not  too  large.  The  upperhflySould  first  be  touched,  and 
then  the  lower.  The  pain,  which  comes  ii^af^w  minutes,  is  to  be  assuaged 
by  spraying  with  cold  water,  while  the  fftokraffective  mode  is  by  a  fountain 
douche.  Tears  flow  copiously,  and  thSyfcritation  will  last  from  one  to  four 
hours,  sometimes  more.  In  placeydMsolutions,  the  crayon  of  nitrate  of 
silver  and  nitrate  of  potash,  one^ptavo,  is  sometimes  preferred,  because 
it  can  be  limited  with  exactnes^fe<y)3ertain  spots,  or  to  prominent  folds  near 
the  cul-de-sac.  It  can  be^&^e  stronger,  or  milder,  by  touching  heavily 
or  lightly,  and  in  expejjerfT&M  hands  it  works  well.  It  is  usually  best  to 
neutralize  excess  of  caflstiprhus  applied  by  a  saline  solution.  Scarification 
of  the  tissue  often  aids^rfie  result,  by  the  depletion  of  the  vessels.  It  is 
proper  to  guard  aMijlt  the  temptation  to  make  with  a  so-called  mitigated 
stick  a  more  seri^u^  cauterization  than  is  suitable,  or  than  may  have  been 
intended.  JmQhe  hypertrophied  and  succulent  state  of  trachoma,  no 
remedy  wi*3hq^t:e  the  place  of  nitrate  of  silver.  It  is  to  be  persevered  in 
month  afte^month,  daily,  or  every  second  or  third  day,  according  to  effects. 
A  rejjetman  should  not  be  made  until  the  eye  has  recovered  from  all  reac- 
tionca^iea  by  a  previous  touching.  It  is  better  to  let  the  patient  enjoy  a 
daiQ^f  comparative  comfort  before  giving  another  dose.  It  is  always  bad 
dee  to  use  caustics  severely,  and  the  mischief  consists  in  the  increased 
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production  of  connective  tissue,  which  active  cauterization  promotes.  The 
aim  is  to  stimulate  absorption,  and  not  to  destroy  redundant  tissue. 

Often  it  is  advisable  to  use  sulphate  of  atropia,  gr.  ij.  ad.  §  j.,  three 
times  daily,  when  there  is  moderate  irritation  and  haziness  of  the  cornea, 
the  condition  being  such  as  not  to  preclude  the  stimulation  treatment 
while  calling  for  attention  to  the  cornea. 

Sometimes  the  conjunctiva  is  extremely  sensitive  and  will  tolerate  only 
the  mildest  remedies,  viz.,  argent,  nitrat.,  gr.  j.  ad.  §  j.  (one-fourth  per  cent.), 
or  alum,  gr.  v.  ad.  §  j.,  one  per  cent.,  or  warm  water  fomentations  or  cold 
water.  When,  however,  the  more  passive  condition  appears,  during  which 
the  lymphoid  substance  is  predominant,  sulphate  of  copper  becomes  very 
suitable.  It  is  most  commonly  used  in  smooth  crayon,  and  must  be  lightly 
or  harshly  used  according  to  circumstances.  It  is  always  a  painful  remedy. 
Other  things  must  sometimes  be  substituted,  and  the  favorite  of  the  milder 
kind  are  tannin,  gr.  x.  vel  xxx.,  ad.  glycerine,  §  j.,  two  per  cent,  to  six  per 
cent.,  or  a  smooth  crystal  of  alum.  In  fact,  in  the  treatment  of  trachoma, 
all  the  remedies  ever  proper  to  the  conjunctiva  must  be  invoked,  according 
to  the  variations  which  will  be  presented,  and  much  tact  has  to  be  em¬ 
ployed  in  adapting  them  to  suitable  exigencies. 

When  we  deal  with  acute  trachoma ,  all  stimulating  methods  are  to  be 
avoided.  Bathing  with  cold  or  warm  water  continuously  for  intermitting 
periods  as  the  patient  finds  agreeable,  exclusion  of  light,  rest  in  bed,  ano¬ 
dynes  as  required ;  if  there  be  notable  secretion,  the  trial  of  solution  of 
nitrate  of  silver,  gr.  ij.  to  v.  ad.  §  j.,  or  sol.  acetat.  plumbi.,  gr  v.  ad.  §  j.,  pro¬ 
vided  the  cornea  has  no  abrasion.  This  will  be  the  programme  until  the 
acute  stage  passes.  Scarifications  may  be  cautiously  tried. 

For  certain  cases  of  miliary  or  follicular  trachoma,  when  the  outgrowth 
is  exuberant,  either  in  voluminous  soft  folds  at  the  sinus^k  or  sometimes 
in  detached  hard  masses,  it  is  proper  to  remove  thenJ^mtft  the  scissors. 
Care  must  be  used  not  to  take  away  more  tissue  thai^gm  well  be  spared, 
and  one  must  keep  in  mind  the  tendency  to  slu^^tfge  which  persists 
through  the  whole  course  of  the  disease. 

Entropium  or  trichiasi^  will  be  treated  H^k-Aas  been  already  indi¬ 
cated  ;  and  if  only  a  few  cilia  are  faulty,  ihj^fi^pfter  to  pull  them  out  re¬ 
peatedly  than  to  do  any  operation.  In  focramced  stages  of  atrophy,  the 
palpebral  slit  becomes  shortened  andfehe^xarsi  incurved.  For  this  the 
operation  of  cantliolysis  (canthoplasty/jihy  be  done,  and  often  with  marked 
advantage.  The  chief  element  in  i&j  Benefit  is  the  division  of  the  fibres  of 
the  external  canthal  ligament  (sj^J^fage  146).  In  atrophic  conditions  yet 
further  advanced,  where  it  maw^aAipracticable  to  do  the  simple  operation, 
a  true  plastic  proceeding  employed,  which  emphatically  deserves 

the  name  of  can thoplasW,  which  is  described  on  page  147. 

The  state  of  the  co/ne^Keeps  pace  commonly  with  the  progress  of  the 
conjunctiva,  and  growsNflore  clear  as  the  latter  improves  ;  it  is,  in  fact,  the 
best  index  of  the  S\j45jss  of  treatment.  But  in  very  old  cases,  the  cornea 
may  be  densely  qtfjsijue  with  pannus,  and  the  conjunctiva  may  have  passed 
into  atrophy*  ^J\f£re  is  little  use  in  stimulating  the  lids,  and  the  following 
suggestions^^^  be  made  :  A  solution  of  tannin  and  glycerine,  3  j.  ad.  §  j., 
may  be  droj^ed  into  the  eye,  or  a  solution  of  sulphate  of  copper,  gr.  x.  to  xxx. 
ad.  |  j.,  directed  against  the  cornea  by  a  spray  apparatus  for  a  few  minutes. 
The  bj0plion  of  peritomy  has  been  practised  to  induce  disappearance  of 
th^comeal  vessels.  It  consists  in  dissecting  up  a  zone  of  conjunctiva  from 
fjras^o  six  millimetres  wide  all  around  the  margin  of  the  cornea,  using  fine 
fQ]  rceps  and  sharp-pointed  scissors,  and  taking  pains  to  pick  up  every  shred 
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of  connective  tissue  and  vessel  which  can  be  lifted.  The  wound  is  left  to 
granulate,  and  the  eye  is  treated  by  cold  compresses.  The  benefit  of  this 
proceeding  does  not  appear  for  some  weeks  and  must  not  be  too  highly 
rated. 

Another  proceeding,  which  must  be  employed  with  great  caution,  and 
only  in  cases  of  complete  pannus,  the  subjects  having  some  vigor,  is  to  in¬ 
oculate  the  eye  with  blenorrhoea  and  leave  the  inflammation  to  take  care  of 
itself  and  run  its  course.  Necessarily  there  is  danger  of  thereby  destroy¬ 
ing  the  eye  by  an  excess  of  reaction,  and  this  limits  the  proceeding  to  cases 
where  both  eyes  are  totally  covered  with  pannus.  I  have  done  this  in  a 
few  cases,  and,  observing  the  above  cautions,  have  had  satisfactory  recovery 
of  clearness  of  the  cornea. 

It  happens  that  patients  cannot  always  remain  under  the  hands  of  the 
surgeon  for  the  completion  of  the  treatment  of  this  tedious  disease,  and  it 
becomes  advisable  to  instruct  a  friend  in  the  manipulation  of  turning  the 
lids  and  applying  either  sol.  tannin  and  glycerine,  alum  crystal,  or  the  sul¬ 
phate  of  copper  crystal.  In  case  the  patient  must  depend  wholly  on  him¬ 
self,  he  may  be  supplied  with  an  ointment  of  sulph.  cupri.,  gr.  v — x.,  ad. 
vaselinum,  §  j.  The  vaseline  may  in  warm  weather  be  stiffened  with  pow¬ 
dered  gum  arabic  or  starch. 

The  necessity  of  remitting  active  treatment  when  relapses  of  inflamma¬ 
tion  occur,  as  they  may  frequently,  must  not  be  forgotten,  and  then  warm 
water  and  atropine  will  be  the  best  relief.  The  use  of  the  latter  is  often 
kept  up  during  the  continuance  of  the  local  stimulants.  Sometimes  with 
prominent  eyes  the  lids  in  the  atrophic  stage  of  trachoma  are  left  so  short¬ 
ened  as  to  press  disagreeably  on  a  rather  prominent  eye.  Canthoplasty 
may  have  done  all  that  it  can,  and  the  skin  operation  above  described  may 
not  be  desirable.  In  such  cases,  continual  pulling  at  the  skin  of  the  temple, 
forehead  and  cheek,  a  kind  of  massage,  will,  in  time,  loosen  the  subcuta¬ 
neous  connective  tissue  and  secure  some  relief. 

Xeroma  of  the  conjunctiva,  which  is  the  stage  of  \ 
of  the  membrane,  only  admits  of  palliation  by  usi* 
vaseline  or  olive  oil  several  times  daily.  v 

xO' 

Sequelae  of  granular  conjunctivitis. — Amon^Nme  results  which  follow  a 
long  continuance  of  the  disease  are  varioi^Tpiprmities  of  the  eyelids,  viz.: 

Distichiasis,  trichiasis,  which  mea&  mVBrsion  of  a  few  or  of  many 
eyelashes.  The  incurvation  of  the  taiStas,  which  involves  both  the  inver¬ 
sion  of  the  lashes  and  shortening  oIAlife^alpebral  slit,  and  usually  atrophy 
of  the  conjunctiva.  Blepharo-phmGfe,  which  is  partial  closure  of  the  pai- 
pebral  slit,  and  is  due  to  atrophytK 

A  condition  of  ectropiu^sAS^  the  upper  lid  occasionally  arises  from 
great  hypertrophy  of  thef^njunctiva  after  injuries,  or  as  a  result  of 
purulent  conjunctivitis.^  Moreover,  the  orbicularis  keeps  up  the  eversion 
by  bending  the  lids  a£  tM  upper  edge  of  the  tarsus.  This  may  be  in  a 
measure  relieved  b^^plying  india-rubber  plaster.  But,  if  this  be  inef¬ 
fectual,  a  cure  is  ^footed  by  making  the  two  lids  grow  to  each  other  for  a 
space  of  eighbhT^en  millimetres  at  the  middle  of  their  borders.  The  pos¬ 
terior  edgG^Qveach  is  shaved  off  by  a  narrow  knife  at  opposite  points, 
and  two  ^.rares  put  through  the  lids  and  left  for  several  days. 

degeneration  of  the  conjunctiva  is  a  disease  of  extremely  rare 
occqrn^e,  and  somewhat  resembles  trachoma.  It  affects  chiefly  the  upper 
eul-^sac  and  semilunar  fold,  and  may  cause  such  hypertrophy  of  the  tis- 
m  lat  it  shall  project  between  the  lids.  The  conjunctiva  is  converted 


immate  atrophy 
lollients,  such  as 
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into  a  thick,  soft,  gelatinous  substance  of  a  yellowish  color,  and  containing 
some  semi-transparent  granules  larger  than  ordinary  granulations.  Other 
parts  of  the  membrane  may  be  quite  intact. 

The  only  treatment  of  this  condition  is  excision  of  the  morbid  tissue. 
I  have  seen  but  one  case. 


Phlyctenular  Conjunctivitis — Herpes  Conjunctive — Pustular  Con¬ 
junctivitis. 


& 


Under  these  names  are  included  several  varieties  of  inflammation, 
whose  type  consists  in  an  isolated  elevation  like  a  vesicle  upon  the  ocular 
conjunctiva  and  at  the  apex  of  a  triangular  area  of  blood-vessels,  which 
point  toward  the  cornea,  and  whose  base  may  extend  to  the  cul-de- 
sac.  The  vesicle  may  be  semi-transparent  or  yellowish,  or  be  semi-solid 
and  gelatinous.  It  may  be  near  or  remote  from  the  cornea.  There  may 
be  one  or  many.  The  following  varieties  may  be  noticed.  Sometimes 
nothing  appears  but  a  limited  area  of  vascularity,  which  remains  for  a  few 
days  and  disappears  without  any  eruptive  exudation.  Again,  a  series  of 
minute  transparent  vesicles  crop  out  on  the  limbus  corneae,  and  are  at¬ 
tended  by  an  area  of  vascularity  in  adjacent  parts  ;  they  rupture  and  form 
minute  ulcers,  and  after  a  few  days  disappear. 

Again,  a  typical  phlyctenula  may  form  on  the  conjunctiva,  be  attended 
by  vascularity  of  limited  extent,  and  soon  disappear.  But  this  same  erup¬ 
tion,  beginning  at  a  distance  from  the  cornea,  may  gradually  advance  to 
the  limbus,  be  attended  by  severe  irritation,  and  invade  the  cornea  as  an 
ulceration.  It  may  continue  for  weeks,  and  there  may  be  a  number  of  others, 
either  upon  the  corneal  margin  or  on  the  ocular  conjunctiva,  each  of  them 
attended  by  its  own  vascularity.  Again,  a  most  serious  form  begins  at  the 
limbus  corneas,  with  marked  infiltration  and  suppuration^and  gives  rise  to 
ulceration  and  perforation  of  the  cornea.  This ^fl^feser  of  phlyctenula 
belongs  as  much  to  the  cornea  as  to  the  conjunctiraMvhd  indicates  that  the 
disease  is  one  which  finds  its  nidus  in  either  tissfiejas  may  happen.  Again, 
phlyctenular  conjunctivitis  may  remain  upcmflM  ocular  conjunctiva  and 
penetrate  into  adjacent  structures,  and  deyeJop  episcleritis.  In  many 
cases  an  attack  of  phlyctenula  is  atten^rS'&Njpy  little  annoyance,  and  soon 
passes  away.  At  other  times  it  is  a$c<mqsanied  by  more  or  less  catarrhal 
symptoms  in  secretion,  swelling,  lacho^nation,  pain,  and  photophobia.  It 
also  appears  in  scrofulous  children,  Wio  may  have  eczema  of  the  face,  severe 
nasal  catarrh,  with  fissures  and,@cers  and  scabs  at  the  nostrils,  pouting 
lips,  and  cachectic  aspect.  jEJjWe  will  be  aggravated  photophobia,  and 
lachrymal  discharge.  Th#AJI  will  be  tightly  shut,  or  the  patient  will  fur¬ 
tively  cast  a  sidelong  look^wriy  from  the  light.  They  wTill  have  fickle  appe¬ 
tite,  fretfulness,  constan^worry,  etc.  When  the  lids  are  forcibly  opened 
the  whole  ocular  conpaantiva  may  be  injected,  and  the  palpebral  will  like¬ 
wise  be  involved.^.^th  these  conditions  the  cornea  is  very  likely  to  become 
affected. 

The  cause  . of  j5ne  affection  is  obscure,  but  is  probably  to  be  sought  in  irri¬ 
tation  of  JLftJ^ierve  twigs,  as  has  been  shown  by  Iwanoff.  It  occurs  seldom 
in  adults^*  almost  peculiar  to  children  ;  it  affects  those  in  apparently 
good  hmlth,  but  is  most  frequent  among  the  delicate  and  ill-nourished. 

— In  mild  cases  very  little  attention  is  needed.  Warm  water, 
sputions  of  borax  or  of  alum,  and  abstinence  from  use  will  suffice.  In 
active  forms  the  favorite  treatment,  when  severer  symptoms  have 
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been  allayed  by  lotions  of  lukewarm  water,  is  to  dust  the  eye  with  finely 
levigated  calomel,  from  a  dr}'  brush,  once  daily,  and  in  cases  more  obsti¬ 
nate  or  torpid,  to  put  between  the  lids  a  small  bit  of  Pagenstecher’s  oint¬ 
ment,  viz.  : 


g.  Hydrarg.oxid.flav .  gr.  j.-iij. 

Amylo-glycerini  vel  vaselini .  3  j. 

M. 


Of  this  the  quantity  used  may  be  no  larger  than  the  head  of  a  pin,  and 
is  to  be  rubbed  over  the  eye  by  pushing  the  lid  about  with  the  finger. 
Care  must  be  taken  to  begin  with  a  minute  quantity,  because  the  irritation 
of  larger  amounts  may  become  excessive.  The  ointment  is  by  some  used 
stronger  than  I  have  indicated,  but  my  own  experience  has  been  against 
it.  When  strong,  or  used  in  considerable  quantity,  it  may  cause  an  eschar 
and  ulceration  of  the  conjunctiva  in  the  cul-de-sac,  and  severe  reaction. 
The  cases  whose  general  health  is  poor,  the  so-called  scrofulous,  require 
much  patience  and  skilful  nursing,  as  well  as  medication.  Their  treat¬ 
ment  becomes  identical  with  that  of  phlyctenular  keratitis,  and  will  be 
considered  under  that  head.  For  such  as  are  accompanied  by  catarrhal 
symptoms,  with  mild,  muco-purulent  secrecion,  the  treatment  will  be  weak 
solutions  of  nitrate  of  silver,  gr.  j. — iij.  ad.  3  j.,  or  simple  astringents, 
and  simple  cerate  to  the  edges  of  the  lids  at  night.  In  all  these  cases, 
strict  attention  to  hygiene,  in  good  air,  in  plain  and  nutritious  food,  bath¬ 
ing  and  proper  clothing,  are  of  the  utmost  necessity.  Often  a  change  of 
ah,  especially  from  the  city  to  the  country,  is  valuable. 


There  are  other  eruptive  diseases  of  the  conjunctiva,  such  as  pemphi¬ 
gus,  chancre,  and  certain  forms  of  tertiary,  syphilitic  ulceration,  and  lupus, 
all  of  which  are  rare,  and  need  not  be  described.  ' 

Sub-conjunctival  ecchymosis  is  a  common  and  unimportant  occurrence. 
It  presents  a  dark-red  spot,  usually  upon  the  inter-palpebral  portion  of  the 
globe,  sharply  defined,  and  not  attended  by  jmy hyperemia  or  by  any 
pain.  The  spot  may  be  small,  or  cover  the^whqle  globe.  Usually  the  sub¬ 
ject  is  unconscious  of  its  occurrence.  It  B^pj^ens  from  a  great  variety  of 
causes,  such  as  the  straining  of  whooping-cough,  and  it  appears  in  elderly 
persons,  in  whom  it  indicates  atheroma  or  brittleness  of  the  vessels. 
Sometimes  there  is  a  little  dimness^  sight,  because  some  of  the  hrnma- 
tine  finds  its  way  into  the  aqueous*  hhmor,  and  it  may  even  give  it  a  visibly 
yellow  tinge.  . 

Absorption  of  the  blood  ^MfoCcupy  from  one  to  three  weeks,  and  no 
treatment  is  of  value  or  :&ec^s^ary. 


& 


Pterygium. 


This  conditiouA-Ppears  most  frequently  at  the  inner  side  of  the  globe, 
and  consistsN|va  thickening  of  the  conjunctiva,  which  may  touch  the 
border  of  IJiekornea,  or  extend  over  its  surface  and  be  attached  to  its  sub- 
stance-Jft%s  triangular  in  form,  its  apex  at  the  cornea,  its  base  toward 
the  ^us$r  uf  the  globe.  It  may  be  thin  and  almost  transparent,  narrow, 
andra&croach  but  little  on  the  cornea.  It  may  also  be  very  vascular, 
jM^fiToroad,  and  reach  to  the  centre  of  the  cornea,  or  even  bevond.  It 
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occurs  in  adults,  and  especially  after  middle  life,  and  more  among  those 
who  are  habitually  exposed  to  the  weather  or  to  an  irritating  atmosphere, 
such  as  sailors,  farmers,  etc.  Among  such  persons  chronic  conjunctivitis 
is  common,  and  if  an  ulceration  occur  at  the  border  of  the  cornea,  and  ex¬ 
tend  to  the  adjacent  conjunctiva,  the 
ulcer  in  healing  will  drag  over  a  little 
of  the  relaxed  mucous  membrane  to 
the  cornea.  With  renewed  attacks  of 
inflammation,  this  process  advances 
and  the  apex  of  the  pterygium  is  pre¬ 
ceded  by  a  slight  ulceration.  The  mem¬ 
brane  in  the  meantime  grows  thicker 
and  more  vascular,  and  with  a  greater 
laxity  of  the  conjunctiva,  more  of  it 
becomes  dragged  into  the  advancing 
triangle.  The  special  looseness  of  the 
conjunctiva  at  the  inner  side  of  the 
globe,  where  we  have  the  plica  semi¬ 
lunaris,  and  the  predominance  of  the  act  of  convergence  above  other 
movements  of  the  eye,  accounts  for  the  prevalence  of  pterygium  in  this  re¬ 
gion.  It  occurs  next  in  frequency  on  the  outer  side  and  may  occur  in  any 
region.  It  may  be  multiple,  and  often  is  symmetrical  in  both  eyes.  There  is, 
however,  another  view  taken  of  the  development  of  the  lesion.  In  many  cases 
there  is  no  evidence  of  an  ulceration  in  the  cornea.  On  the  contrary 


Fig.  73. 


microscopic  examination  shows  that  the  corneal  part  of  the  growth  has 
epithelium,  not  only  on  its  anterior  surface,  but  also  on  its  posterior  or 
applied  surface  (Scliweigger).  Also  on  the  sides  of  its  pointed  part  there 
is  an  infolding  of  the  tissue,  under  which  a  fine  probe  can^be  thrust  a  little 

terlapping  con- 
in.  Alt  points 

out  that  the  apex  of  the  pterygium  buries  itself  a  beneath  the  super¬ 
ficial  layers  of  the  cornea.  In  whatever  way  pro^ftfcpkd,  whether  by  irrita¬ 
tion  of  a  marginal  ulcer  or  as  an  outgrowth  <  3onjunctiva,  the  advance 
of  the  structure  is  very  slow.  It  remains  M&k  and  semi-transparent  for 
years,  and  when  progress  occurs  it  is  T^^S^termittent  attacks  of  slight 
inflammation,  which  may  finally  assume  ik*persistent  chronic  form. 

{Treatment—  The  only  effectual J&pceeding  is  removal  by  excision. 
Strangulation  by  ligature  is  figured  winany  books,  but  is  painful  and  un¬ 
satisfactory.  There  is  no  occashj0jto  interfere  with  the  disease  in  its  in¬ 


cipient  and  quiescent  state, 
actual  blemish  is  produce^" 


use  no  harm  comes  to  the  eye,  and  no 
;rge  enough  to  attract  notice,  the  growth 


& 


may  be  removed,  while  iOtfhave  extended  over  one-fourth  or  one-third  of 
the  diameter  of  the  c it  ought  to  be  removed.  The  operation  is  done 
as  follows,  either  with*Q$  without  an  anaesthetic.  Seize  the  structure  near 
its  tip  with  fine-togth  forceps,  shave  the  apex  from  the  cornea  by  a  cataract 
knife.  Take  caa^ftot  to  lift  a  needless  amount  of  corneal  epithelium. 

Id  scissors  dissect  back  toward  the  base  as  much  as  the 
ixtent  require,  and  cut  off  the  superfluous  material.  A  raw 
surface  ^©^e  left  on  the  sclera,  which  is  to  be  covered  by  loosening  the 
adjacent  conjunctiva,  by  incisions  above  and  below,  parallel  to  the  periphery 
of  ^he^^rnea,  and  sliding  the  flaps  toward  each  other.  They  will  be  held 
tagtfftfer  by  sutures  of  fine  black  silk.  This  proceeding  is  simple  in  plan 
easy  to  execute,  and  when  the  amount  of  material  removed  is  duly 
proportioned,  the  result  is  satisfactory.  The  denuded  surface  on  the  cornea 


Then,  with  ; 
thicknesses^ 


O' 
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lieals  slowly  and  becomes  vascular.  Hence  an  opacity  is  left,  which  con¬ 
tinues  for  months.  It  may  ultimately  disappear,  or,  if  the  pterygium  has 
been  large  and  thick  a  secondary  one  may  seem  to  take  its  place.  This, 
however,  is  nothing  more  than  the  development  of  blood-vessels  as  a  neces¬ 
sary  part  of  the  healing  process  in  the  cornea,  and  the  new  growth  is 
always  smaller  than  the  original,  and  may  not  show  any  disposition  to  ex¬ 
tend.  If  it  should,  there  would  be  no  objection  to  a  second  operation.  In 
regard  to  the  recovery  of  sight,  it  must  be  remembered  that  haziness  of 
the  cornea  extends  an  appreciable  distance  beyond  the  pterygium,  and  the 
reaction  due  to  the  operation  will  render  this  area  temporarily  larger,  hence 
there  is  not  at  first  that  gain  in  vision  which  will  be  finally  secured.  This 
circumstance  is  to  be  borne  in  mind  in  treating  cases  where  the  growth 
has  reached  the  border  of  the  pupil.  After  the  operation  the  eye  should 
be  bandaged  for  twenty-four  hours,  and  afterward  treated  by  cold  water 
dressings.  The  sutures  may  remain  three  to  five  days. 

It  may  happen  that  pterygium  has  been  allowed  to  grow  to  the  centre 
of  the  cornea,  and  seriously  damaged  sight. 

It  is  conceivable  that  the  most  suitable  way  of  dealing  with  a  case  might 
be  to  perform  iridectomy  downward  and  outward,  and  the  removal  of  the 
growth  would  be  optional. 


Tumors  of  the  Conjunctiva. 


Pinguecula  frequently  appears  in  the  membrane  in  the  form  of  a  small 
yellowish  elevation  between  the  semi-lunar  fold  and  the  corneal  edge.  It 
consists  of  connective  tissue,  elastic  fibres,  and  epithelium,  and  contrary  to 
the  import  of  its  name,  it  does  not  contain  fat.  It  is  nm^eWspicuous  in 
later  life,  is  not  always  to  be  distinctly  recognized,  does^iw  cause  any  mis¬ 
chief,  and  need  not  be  meddled  with.  /OCf 


Dermoid  growths  are  sometimes  found  in  the 
tain  hairs.  They  are  congenital,  pale  yello 


sometimes  found  in  the  co] 


lunctiva,  and  may  con- 
ooth,  and  may  slowly 


increase.  They  are  not  always  to  be  distinguished  from  epithelial  growths, 
especially  when  seated  at  the  limbus  cornep?y% 

Another  congenital  malformation  israStense  white  structure  of  carti¬ 
laginous  feel,  which  may  occupy  the  ou4&*  can  thus  and  project  in  a  semi¬ 
lunar  form  half  way  toward  the  cornea*-'  It  remains  stationary  and  need 
not  be  disturbed.  Dermoid  tum^0hould  be  removed. 

Cysts  of  the  conjunctiva  are  nj^tWery  uncommon,  and  are  easily  recog¬ 
nized.  A  peculiar  form  is  is  excessively  thin  and  transparent, 

of  small  size,  and  seems  to  ,e<m&ist,  as  Hirschberg  suggests,  of  distentions 
of  the  lymph-vessels.  r* 

Lipomata  sometimes  appear  beneath  the  conjunctiva,  toward  the  equator 
of  the  globe,  as  outgri&yths  of  the  orbital  fat. 

Pi^?7ic?i^-pato/ie3npmetimes  occur,  and  they  may  be  stationary  and  in¬ 
nocuous,  or  m|iy  be  associated  with  malignant  growths. 

PolypoicLSS^ranulation  growths  appear  on  the  conjunctiva,  and  more 
especially  up^^the  caruncle. 

Dpith^nma  may  attack  the  conjunctiva,  especially  at  the  corneal  mar- 
gin.  be  white  or  pigmented.  It  is  usually  adherent  only  at  the 

and  admits  of  removal,  which  should  be  done  early. 
fjparcoma  also  finds  a  habitat  in  this  tissue,  and  is  of  more  serious  im- 
;tJ  than  the  above.  It  may,  or  may  not,  be  pigmented,  and  will  proba- 
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bly  destroy  the  eye.  For  a  discussion  of  this  subject,  see  Archiv.  of  Oph. 
and  Otol.y  July,  1879,  article  by  the  writer. 

Malignant  ulceration  likewise  attacks  the  conjunctiva,  and  penetrates  to 
the  deeper  tissues.  The  only  treatment  will  be  enucleation  of  the  eye. 

Foreign  bodies  on  the  conjunctiva. — Usually  they  are  easily  gotten  away, 
but  if  they  are  caught  in  the  tissues,  as  bits  of  iron  may  be,  it  is  often 
needful  to  excise  a  little  of  the  membrane  together  with  them.  Sometimes 
a  small  stick  or  a  beard  of  grain  may  get  into  the  upper  cul-de-sac,  and 
remain  a  long  time  before  being  discovered. 

Lacerations  of  the  membrane  seldom  need  treatment,  while  sutures 
might  be  appropriate. 

Burns  by  melted  metals,  acids,  caustics,  etc.,  are  not  rare.  Constant 
dressing  with  cold  water  is  the  only  treatment,  and  subsequent  proceed¬ 
ings  according  to  the  amount  of  harm  inflicted,  whether  by  adhesions  of 
the  globe  (see  Symblepharon,  page  154),  or  by  opacity  of  the  cornea. 

Powder  burns  are  frequent,  and  when  only  superficial,  inflict  harm  by 
the  deposit  of  the  powder  in  the  tissues.  It  must  be  picked  out  with  a 
spud,  or  clipped  out  with  scissors,  including  a  bit  of  the  conjunctiva.  If 
much  has  been  lodged,  it  is  hopeless  to  attempt  its  entire  removal. 
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CHAPTER  IV. 

THE  COKNEA. 

Anatomy. — We  have  a  transparent  structure  shaped  like  a  watch-glass, 
but  in  reality  an  ellipsoid  with  a  basal  diameter  of  12  mm.  in  the  horizon¬ 
tal,  and  less  in  the  vertical  meridian,  and  curved  upon  a  radius  rather  less 
than  8  mm.  Its  thickness  at  the  edge  is  1.2  mm.,  and  in  adults  its  middle 
is  about  1  mm.  We  have  five  layers  for  consideration,  viz. :  an  anterior 
epithelium,  and  a  posterior  endothelium  ;  an  anterior  elastic  lamina  (Bow¬ 
man’s  membrane)  and  a  posterior  elastic  lamina  (Descemet’s  membrane) ; 
and  in  the  middle,  the  proper  corneal  substance.  The  anterior  epithelium 
is  in  several  layers — the  lowermost  cuboidal  and  the  exterior  flat.  This 
structure  is  continuous  with  the  conjunctival  epithelium.  The  anterior 
elastic  lamina  is  a  dense,  transparent  membrane,  closely  adherent  to  the 
corneal  substance,  formerly  described  as  structureless,  but  now  said  to 
consist  of  the  most  minute  fibres.  The  corneal  substance  has  been  much 
studied,  and  presents  great  difficulties.  The  latest  account  of  it  is  as  fol¬ 
lows  :  it  consists  of  minute  fibrillae,  held  together  by  a  matrix  which  is 
equally  transparent  and  has  the  same  index  of  refraction.  The  fibrillae  are 
a  modified  form  of  connective- tissue ;  they  are  united  intA bundles,  and 
these  again  into  lamellae  ;  their  general  direction  is  parallel^  the  surface, 
but  they  are  intersected  by  others  crossing  them  at  various  angles ;  they 
are  continuous  with  the  fibres  of  the  sclera.  In  the  matrix  is  a  system  of 
minute  channels,  or  canals,  which  expand  at  certain  points  into  lacunae  of 
a  lens-like  form.  The  canals  anastomose  freeb^Jnd  the  lacunae  or  spaces 
send  out  fine  processes,  which  pass  to  and  ii^mmunicate  with  neighboring 
spaces.  In  the  spaces  are  to  be  found  the  stationary  corneal  corpuscles, 
or  cells,  which  have  a  large  nucleus,  an&  possess  fine  processes  which  fit 
into  the  branching  tubules  of  the  lacitf^e.  They  do  not  fully  occupy  the 
corneal  spaces.  There  are  also  sma^ceHs,  not  different  from  white  blood- 
cells  or  the  lymph-cells  which  mafeoi  Aieir  way  through  the  corneal  canals, 
and  are  called  the  wandering  Thus,  we  have  in  the  corneal  tissue 

fibrillae  composing  laminae,  a^^ement-substance,  a  system  of  canals  with 
spaces  and  anastomoses,  mid  we  have  stationary  cells  (corneal  corpuscles) 
and  wandering  cells. 

The  posterior  elastk? ISmina  is  structureless,  very  elastic,  and  separable 
from  the  corneal  tissue?  Upon  it  lies  a  single  layer  of  flat  cells,  the  pos¬ 
terior  epithelium^  (endothelium) . 

The  posteriqOurface  of  the  cornea  reaches  farther  back  than  does  the 
anterior,  th^M^  it  underlies  the  edge  of  the  sclera.  At  the  extreme 
periphery  of  the  cornea,  and  nearer  its  posterior  surface,  is  the  canal  of 
Schleim^w  circular  venous  sinus.  It  is  plexiform  in  character,  and  in 
partsm>pcircular  channel  of  ovoid  section,  and  in  other  parts  it  consists 
SQj^’al  channels.  It  is  regarded  as  a  large  lymph-vessel  by  Bowman 
ai^fceber.  From  the  iris  certain  fibres  pass  at  the  angle  of  the  anterior 
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chamber  to  the  posterior  elastic  lamina,  and  form  a  mesh  called  the  pil¬ 
lars  of  the  iris,  or  the  pectiniform  ligament.  In  lower  animals,  like  the 
ox,  etc.,  there  is  also  found  in  this  situation  a  channel  called  the  canal  of 
Fontana. 

The  distance  from  the  summit  of  the  exterior  of  the  cornea  to  the  front 
of  the  lens  is  about  four  millimetres.  The  attachment  of  the  iris  is  about 
two  millimetres  behind  the  exterior  or  apparent  border  of  the  cornea,  but 
not  the  same  around  all  its  circumference. 

The  limbus  corner  is  a  structure  differing  a  little  from  the  rest  of  the 
tissues,  because  the  epithelium  is  thicker,  and  the  fibres  merge  into  those  of 
the  conjunctiva.  In  the  cornea  are  no  blood-vessels,  except  such  as  run  for  a 
distance  of  two  to  four  millimetres  into  the  anterior  third  of  its  thickness. 
In  the  foetal  eye  the  whole  anterior  surface  is  covered  with  vessels.  The 
nerves  are  numerous,  and  more  so  in  the  anterior  third.  They  run  for¬ 
ward  to  the  epithelium,  and  reach  to  its  very  surface.  Their  precise  ter¬ 
minations  are  unknown  ;  they  are  branches  of  the  fifth  pair.  The  anterior 
chamber  contains  a  watery  fluid,  which  is  secreted  from  the  iris  and  ciliary 
processes,  and  is  regarded  as  an  enormous  lymph-space,  and  the  fluid  finds 
exit  by  way  of  the  canal  of  Schlemm. 

Pathology. — Inflammation  declares  itself  by  opacity,  by  loss  of  sub¬ 
stance,  by  development  of  blood-vessels,  by  formation  of  pus.  The  epithe¬ 
lium  undergoes  proliferation  and  destruction  in  the  most  various  degrees. 
In  the  corneal  substance  we  have  proliferation  of  the  corneal  corpuscles 
and  immigration  of.  lymphoid  cells,  both  by  way  of  the  natural  canals,  and 
they  also  force  themselves  through  the  substance  of  the  cornea.  We  have 
degeneration  of  the  fibrillae  and  imbibition  of  serum.  The  membrane  of 
Bowman  is  liable  to  partial  or  total  destruction.  The  membrane  of  Des- 
cemet  is  much  more  capable  of  resistance.  The  endothelium  may  prolifer¬ 
ate  and  may  undergo  fatty  degenerations  with  or  without  proliferation. 
The  whole  cornea  may  soften  and  degenerate  into  a  rfe^ptic  mass.  The 
result  of  a  partial  destruction  is  an  ulcer,  and  if  th|p^erforate,  the  iris 
comes  forward  to  fill  the  hole,  and  remains  attach^eQfeonstituting  anterior 
synechia.  In  central  perforation  the  lens-capsdteSmay  become  adherent, 
and  either  so  continue,  which  is  rare,  or  sutj&gplently  be  pushed  away, 
and  leave  a  mark  on  the  cornea  and  alsp-^Jte  own  surface.  In  large 
ulcers  the  lens  may  for  some  time  be  expflgey,  or  may  be  expelled.  Dur¬ 
ing  the  healing  of  large  ulcers  the  regular  curve  of  the  cornea  is  seldom 
retained,  and,  if  the  loss  of  substance  ^)great,  the  cicatrix  bulges,  and  we 
have  a  partial  or  total  staphyloma,  rjjbi  the  beginning  this  may  be  nearly 
transparent,  but  it  subsequently^b|et)mes  opaque  and  increases  in  thick¬ 
ness.  . 

Opacity  of  the  cornea  isSjfiteto  irregularity  of  structure  in  the  repara¬ 
tive  process,  by  whicli^th!  ^Lomogeneousness  of  the  tissue  is  disturbed. 
It  is  often  a  true  scar,  indelible.  Opacities  have  the  utmost  varieties 
in  degree  and  kind*  /{Tie  names  nubicula,  macula,  and  leucoma  have  little 
value,  and  need  notN^^bserved. 

To  detect  fahaAopacities  of  the  cornea,  we  find  the  greatest  aid  in  the 
method  of  partial  illumination  (seep.  21).  So  too  the  ophthal¬ 

moscopic  nM^r  with  dim  light  will  detect  both  slight  opacities  and  irregu¬ 
larities  of  tin^urve.  If  opacity  be  dense  a  glance  usually  discovers  it,  while 
looking  sidewise  at  it  from  different  points  will  decide  its  location. 
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Keratitis. 

Symptoms  of  corneal  inflammation. — Besides  the  changes  above  men¬ 
tioned,  of  which  opacity  is  the  chief,  there  will  be  pain  in  the  eye — some¬ 
times  radiating  to  parts  around— lachrymation,  and  photophobia.  The  last 
symptom  is  especially  typical ;  in  children  it  is  intense,  and  if — as  may 
happen — it  be  wanting,  attention  must  be  given  to  possible  anassthesia  of 
the  corneal  surface.  In  all  cases  we  have  hypersemia  of  the  neighboring 
vessels,  both  copjunctival  and  scleral  (ciliary  injection),  as  well  as  of  the 
palpebral  conjunctiva.  We  may  have  conjunctival  secretion.  The  pupil 
is  small,  but  contractile,  and  the  iris  is  hyperaemic.  Both  iritis  and  con¬ 
junctivitis  are  frequent  complications.  The  whole  globe  may  become  in¬ 
volved.  For  convenience,  keratitis  may  be  considered  under  the  following 
heads :  1st,  superficial  keratitis,  including  phlyctenular,  vascular,  and 
traumatic  ;  2d,  parenchymatous  keratitis,  including  diffused  and  syphilitic ; 
and,  3d,  suppurative  keratitis,  the  last  both  as  abscess  and  ulcus  cornese 
serpens ;  mention  is  also  to  be  made  of  the  condition  called,  4th,  Desce- 
mitis,  which  is  really  a  more  extensive  disease,  involving  also  the  iris  and 
choroid,  and  will  be  again  referred  to  under  that  head  ;  and  we  have  also 
to  consider,  5th,  neuropathic  keratitis. 


Phlyctenular  Keratitis. 

A  point  of  opacity,  perhaps  not  bigger  than  the  head  of  a  pin,  ap¬ 
pears*  either  on  the  edge  or  on  the  surface  of  the  cornea,  and  a  bundle 
of  vessels  may  run  to  it.  It  soon  turns  to  an  ulcer  by  losssqf  epithelium, 
and  is  very  liable  to  be  accompanied  by  one  or  more  dirajar  exudations. 
An  areola  of  faint  haziness  will  surround  it.  There  wt  a  copious  flow 
of  tears,  the  lids  be  tightly  shut,  there  will  be  extraGte  photophobia  and 
pain  in  the  eye.  There  may  be  conjunctival  ^fMptoms  in  swelling  of 
the  edges  of  the  lids,  and  muco-purulent  j^jmion.  The  subject  is 
usually  a  child,  and  though  sometimes  soesflGm  to  be  quite  healthy,  is 
most  likely  to  be  otherwise.  In  fact,  the  V^ejjclrfce,  the  ill-fed,  or  overfed, 
and  the  scrofulous,  are  the  most  common  victims.  The  conditions  of 
health  portrayed  under  phlyctenular  Conjunctivitis  repeat  themselves  in 
cases  such  as  we  now  consider,  and/^n  features  need  not  be  rehearsed.  If 
the  case  continue  long,  blood-vestf^&will  appear  in  the  cornea  continuous 
■with  the  conjunctiva.  The  progps^may,  in  bad  subjects,  go  on  to  puru¬ 
lent  infiltration,  or  to  penetr^on  of  the  cornea,  and  even  to  perforation. 
It  is  characteristic  of  unhed@y  subjects  that  one  phlyctenula  may  follow 
another,  and  the  diseas^b^kept  up  for  months.  This  is  readily  compre¬ 
hended  when  we  take  i*do  account  Iwanoffs  investigations,  which  show  that 
a  phlyctenula  mak^^^' appearance  upon  a  terminal  nerve-twig,  which  is 
imbedded  in  a  paagji  of  cells  and  other  inflammatory  material.  After  a 
time  the  acut^vnptoms  abate,  and  we  find  upon  the  cornea  a  leash  of 
blood-vessel  -running  up  to  a  gray  ulcer.  There  are  mild  cases  which 
come  to  an  eany  termination  and  leave  no  mischief  behind,  while  in  other 
instan^oa^  longer  duration,  or  of  attack  of  the  middle  region  of  the  cornea, 
seri^us^wjui-y  to  sight  will  remain.  These  cases  were  formerly  described 
as  s^fulous  ophthalmia.  This  form  of  keratitis  is  similar  to  that  which 
§©ijes  sometimes  after  measles,  chicken-pox,  and  scarlet  fever ;  in  those 
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cases  the  debilitating  effect  of  the  constitutional  disease  is  apt  to  render 
the  local  process  extensive  and  destructive. 

Treatment — The  preponderance  of  symptoms  of  nervous  irritation  must 
constantly  be  remembered.  For  this  reason  depressing  remedies  are  to 
be  avoided.  Cold  water  in  the  outbreak  is  not  well  borne  ;  the  application 
should  be  of  warm  water,  or,  what  is  sometimes  better,  of  dry  warmth,  that 
is,  by  a  folded  napkin  heated  by  the  fire  or  upon  a  hot  iron.  Prop  into  the 
eye  a  solution  of  sulphate  of  atropia,  gr.  ij.  ad.  §  j.,  three  times  daily,  and 
use  warm  compresses  for  half  an  hour,  three  to  eight  times  daily.  Care¬ 
fully  wipe  away  secretion  and  open  the  lids  to  let  out  the  tears ;  guard 
against  excoriation  of  the  skin  and  fissures  at  the  angles  by  simple  cerate, 
and  in  some  cases,  by  an  application  of  a  pointed  crayon  of  caustic.  If 
there  be  conjunctival  secretion,  use  a  three-grain  solution  of  nitrate  of 
silver  to  the  everted  lids,  once  in  two  or  three  days.  For  protracted  cases, 
where  the  child  has  acquired  a  habit  of  refusing  all  light,  and  the  local  con¬ 
ditions  are  not  severe,  dropping  iced  water  between  the  lids  has  been 
shown  recently  by  Dr.  Oppenheimer  to  be  useful.  Dusting  fine  calomel 
into  the  eye  is  sometimes  needful  when  the  acute  stage  is  over,  and  then, 
too,  the  yellow  oxide  of  mercury  ointment,  gr.  ij.  ad.  3  j.,  may  be  carefully 
tried.  Blisters,  scarification,  and  leeches,  are  not  to  be  advised.  Tinc¬ 
ture  of  iodine  on  the  forehead  is  less  objectionable,  but  its  value  is  not 
great.  For  severe  cases,  cantholysis  has  been  practised,  but  it  should  be 
reserved  for  such  only.  Hygienic  and  constitutional  measures  are  of  great 
importance.  The  bowels  must  be  kept  in  order,  small  doses  of  rhubarb 
and  soda,  or  of  hydrarg.  c.  cretse,  are,  in  the  beginning,  often  useful.  At  a 
later  time  quinine  will  be  often  needed,  and  cod-liver  oil.  But  proper 
food  takes  precedence  of  all  medicine,  so  soon  as  vitiated  secretions  are 
discharged  from  the  bowels.  Establish  a  simple  and  nutritious  diet  in 
such  form  as  to  be  easily  digested — the  prohibition  of  alimentary  gimcracks 
of  every  form,  insistance  on  milk,  beef,  bread,  and  plaini  boiled  potatoes 
or  rice,  daily  bathing,  and  friction  of  the  skin,  taking^thfe  child  into  the 
fresh  air,  or  change  of  air,  and  not  permitting  exce^S$fe avoidance  of  light. 
Some  children  will  keep  up  this  habit  long  afterra^  real  need  has  passed. 
A  careful  trial  of  conium  maculatum  tinctuj^Qs'  mentioned  in  speaking 
of  blepharospasm,  may  be  tried  in  very  bq/tvbases ;  but  the  drops  of  ice- 
water,  and  plunging  the  face  into  a  bo^fe^water,  are  first  to  be  given  a 
fair  trial.  r 

The  treatment  of  keratitis  folio wy 

character  of  the  lesions,  but  will  bees _ v _ _ , 

viz.,  atropine,  lukewarm  comprises,  mild  astringents,  if  there  be  muco¬ 
purulent  secretion,  and  vigorous  tfuiic  measures,  because  debility  plays  an 
important  part.  Sometimes  stimulants  may  be  needed,  besides  nutritious 


exanthemata  will  be  guided  by  the 
atially  like  what  has  been  sketched, 


food. 


O' 


O' 

Vascular  Keratitis. 


As  the  result  ^rfepeated  attacks  of  phlyctenulae,  and  sometimes  without 
being  able  to  <lr^e  the  mode  of  development,  we  find  the  whole  cornea 
covered  by%afiness,  the  epithelium  rough  and  faceted,  and  a  thick  net¬ 
work  of  vessels  overspreading  it.  We  find  circumcorneal  injection,  mod¬ 
erate  jAfelophobia,  and  perhaps  no  severe  complaint  of  pain.  The  case  has 
been  l^gJin  coming  to  this  state,  and  may  be  either  in  a  youth  or  an 
adij^  Under  other  circumstances  we  have  the  same  condition  as  the  re- 
of  granular  conjunctivitis,  and  by  far  the  greatest  number  owe  their 
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origin  to  this  cause.  A  condition  of  extreme  vascularity  is  called  pannus. 
It  may  be  more  or  less  dense — it  may  cover  the  half  or  the  whole  of  the 
cornea.  It  may  be  in  a  state  of  acute  irritation  or  otherwise.  Its  essential 
pathological  element  is  the  development  of  connective  tissue  beneath  Bow¬ 
man’s  membrane,  and  the  great  abundance  of  vessels.  This  condition  is 
the  essential  mischief  of ( granular  lids,  and  it  has  been  referred  to  in  that 
connection.  When  it  reaches  its  fullest  development,  it  forms  an  almost 
cuticular  surface  upon  the  cornea,  and  the  tissue  is  not  only  dense  and 
vascular,  but  almost  devoid  of  sensibility. 

Treatment. — Mild  cases  will  abate  under  sulphate  of  atropia  and  mod¬ 
erate  use  of  warm  water,  and  for  granular  lids  nothing  need  be  said.  The 
utmost  prudence  must  be  observed  not  to  venture  on  severe  stimulation 
while  acute  symptoms  exist.  On  the  other  hand,  in  the  torpid  stage,  only 
moderate  benefit  to  sight  can  be  expected,  and  one  must  not  be  too  bold 
lest  suppurative  processes  be  excited.  It  has  been  shown  by  experience 
that  what  promotes  nutritive  activity  of  the  eye  favors  the  disappearance 
of  pannus,  and  hence,  intermitting  poultices  have  been  useful,  say  for  an 
hour,  three  or  four  times  daily.  Schweigger  recommends  spray  of  sol. 
sulph.  cupri,  gr.  v.  ad.  §  j.,  or  stronger,  directed  on  the  cornea.  I  have 
spoken  of  inoculation  and  how  it  is  to  be  guarded.  I  may  also  mention 
peritomy  as  less  risky,  and  capable  of  doing  good.  Touching  the  pannous 
cornea  with  pure  nitrate  of  silver  is  not  to  be  commended.  The  yellow 
oxide  of  mercury  ointment  is  often  suitable,  oAjannin  and  glycerine  in 
some  cases.  Operations  to  relieve  tension  of  the  lids  sometimes  do  good 
service,  as  in  trachoma.  Under  any  treatment  imperfect  sight  will  remain. 


Keratitis  Diffusa — Parenchymatous  Keratitii 


The  majority  of  these  cases  exhibit  no  roughness X^KtSe  epithelium, 
although  it  may  appear  as  if  rubbed  with  sand-page^jn  certain  cases  of 
dense  opacity.  For  the  most  part,  we  have  a  smok^rMze,  which  may  begin 
at  the  middle  or  at  the  margin,  and  which  soon/mWfives  the  whole  struc¬ 
ture  of  the  cornea.  It  may  be  more  or  less  dmaS^fnd  can  be  a  deep  bluish 
white.  There  may  be  a  fiinge  of  vessels  iiyfch^marginal  part  of  the  cornea, 
but  they  do  not  reach  inward.  There  wiS^^S  circumcorneal  injection  and 
moderate  subjective  symptoms.  OftenXmes  photophobia  will  scarcely  ex¬ 
ist.  The  loss  of  sight,  even  with  mildQpacity,  will  be  great.  A  few  days 
may  suffice  for  the  whole  cornea  ^become  hazy,  but  months  may  elapse 
before  its  disappearance. 

This  disease  is  in  ahnod/SKcases  constitutional.  Mr.  Hutchinson 
^sis  its  cause  in  a  large  number  of  children, 
ey  with  which  notching  of  the  two  middle 
_  _  s  it.  But  imperfect  development  of  the  teeth 
exhibits  a  variety  p^ppearances  in  these  cases  ;  they  may  be  peg-topped 
and  stunted ;  som^Smes  the  enamel  has  crumbled  at  a  sharp  line  all 
around  the  toofc&Jeaving  the  distal  portion  abruptly  smaller.  I  have 
sometimes  oj^&Jthem  telescoped  teeth.  The  bad  condition  of  the  teeth 
is  a  strong^refison  for  believing  that  hereditary  syphilis  exists  in  a  case  of 
diffused  keimitis,  but  it  is  not  conclusive.  Other  evidence  should  be 
s°ugl^M^in  the  previous  history  of  the  child,  also  in  the  glands,  the  skin, 
the>naiXrf  passages  and  the  bones,  and  the  general  nutrition.  It  is  doubt- 
3Qrue  that  much  which  is  called  scrofula  (a  vague  and  unsatisfactory 
pn)  is  hereditary  syphilis  more  or  less  remote. 
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The  corneal  disease  may  come  among  the  secondary  symptoms  of  ac¬ 
quired  syphilis.  It  then  appears  in  adults,  and  is  certainly  not  frequent. 
I  have  also  seen  cases  in  which  the  same  lesion  was  due  to  gout,  either  as 
a  clear  diathesis  or  in  the  more  obscure  form  of  rheumatic  gout.  Finally, 
we  cannot  account  for  the  cause  in  some  cases. 

Treatment — For  these,  as  for  all  other  forms  of  keratitis,  when  symp¬ 
toms  of  local  irritation  are  acute,  we  use  atropia  sulph. ;  but  if  there  be 
little  pain  or  photophobia  it  is  only  useful  to  prevent  possible  pupillary 
adhesions,  and  needs  but  occasional  use.  The  most  efficient  treatment  is 
strenuous  application  of  hot  fomentations.  The  water  should  be  as  warm 
as  can  be  comfortably  borne,  and  the  pads  of  muslin  should  be  removed 
every  two  minutes,  or  often  enough  to  keep  up  the  heat,  and  the  stuping 
of  the  eye  continued  from  four  to  six  hours  daily.  Of  course  this  is  weari¬ 
some,  but  it  affords  occupation  when  nothing  else  can  be  done,  and  its  effi¬ 
cacy  is  undoubted.  Not  that  all  cases  will  thus  be  cured,  nor  that  any 
will  get  well  quickly,  but  I  am  convinced  of  the  value  of  the  method. 
Should  unpleasant  conjunctival  irritation  be  caused,  a  solution  of  bo¬ 
rax,  3  j.,  aquae  camphorat.,  sviij.,  is  useful.  I  have  ordered  this  solution 
to  be  applied  hot,  as  water  would  be,  and  to  advantage.  In  the  same  way 
hot  fomentations  of  infusion  of  chamomile  flowers  is  a  favorite  German 
remedy.  So  much  for  local  treatment,  but  the  constitutional  requires  not 
a  little  judgment.  If  hereditary  symptoms  exist,  mercurial  inunction  must 
be  practised  for  weeks  or  months  with  moderation,  so  that  no  ptjralism 
shall  be  caused,  but  the  influence  be  realized.  In  place  of  the  ointment, 
the  oleate  of  mercury,  five  to  twenty  per  cent.,  may  be  substituted, 
as  more  cleanly  and  suited  to  a  delicate  skin.  Usually  iron  and  bitter 
tonics  will  have  to  be  steadily  kept  up  to  combat  the  meagreness  of  the 
blood  and  to  aid  digestion.  The  most  diligent  attention  must  be  given 
to  the  food,  that  it  be  of  nutritious  quality  and  that  a  suitable  quantity  be 
digested.  Often  the  meals  must  be  small  and  frecm^™  All  the  helps 
that  can  promote  digestion  will  have  to  be  held  in  reaprafess.  Of  the  same 
quality  are  to  be  ranked  cod-liver  oil  and  extract ^^malt.  As  a  case  im¬ 
proves,  the  duration  of  the  fomentations  will  h^Qhortened.  I  have  seen 
the  disease,  when  syphilitic,  affect  the  same  p^rsbn  several  times  between 
childhood  and  twenty-five  years  of  age.  GHj0riebility  caused  by  nursing 
has  seemed  to  be  the  occasion  of  an  outlfreap>and  the  prolonged  influence 
of  malarial  poisoning  has  also  had  wei&t^fs  it  seemed  to  me.  In  the  case 
of  one  patient,  a  girl  of  twelve  yea/SVfeiarked  improvement  followed  an 
iridectomy.  The  opacity  had  disappeared  about  the  edge  of  the  cornea 
after  several  weeks’  fomentationfAnd  what  remained  on  the  centre,  with 
much  greater  rapidity  clearedmp^fter  the  operation.  Her  second  eye  was 
attacked  a  year  or  two  late^vyre  opacity  was  dense,  and  covered  the  whole 
cornea.  She  had,  on  thi^^casion,  full  trial  of  fomentations  and  mercu¬ 
rials,  but  to  little  purp(feejand  an  iridectomy  was  not  attended  with  benefit. 

When  a  gouty  diathesis  lies  behind  the  malady,  it  is  more  apt  to  occa¬ 
sion  pain  and  phoJmS^bia,  and  adults  are  more  liable  to  be  attacked.  In 
such  cases  the  amfepus  humor  is  apt  to  be  hazy,  betokening  iritis.  Of  course 
atropia  mus^bOhiployed.  Sometimes  the  mydriatic  has  had  a  bad  effect, 
because,  vfe^xs&on  after  putting  it  in,  the  eye  has  grown  painful  and  has 
flushed  u]§.  Under  such  conditions  a  hypodermic  injection  of  muriate  of  pilo- 
carpi^e^^*.  ad.  §  j.  (four  per  cent,  solution),  about  twelve  to  twenty  drops 
in  lie  arm  may  be  tried.  Its  effects  of  salivation  and  perspiration  may  cause 
a  J^^rable  change.  If  it  do,  it  may  be  repeated  once  daily.  But  a  remedy 
fsObimediate  efficacy  when  there  is  pain  and  slight  plus  tension,  is  paracen- 
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tesis  of  the  anterior  chamber.  Some  skill  is  required  to  do  it  neatly — a 
steady  patient  and  a  good  instrument.  Not  more  than  three  drops  of  fluid 
should  be  taken,  and  this  can  be  done  without  giving  more  than  the 
slightest  pain.  I  use  a  knife  with  a  very  thin  blade  and  sharp  point,  which 
enters  so  gradually  as  not  to  cause  a  sense  of  resistance,  and  when  about 
three  millimetres  inside  the  anterior  chamber  withdraw  it  a  little,  and  with 
gentlest  pressure  permit  a  little  fluid  to  trickle  out.  There  is  a  so-called 
paracentesis-needle,  which  is  apt  to  penetrate  with  difficulty,  because  the 


Pig.  74. 

blade  is  too  thick.  It  causes  pain,  and  ether  may  be  required.  It  is,  how¬ 
ever,  a  safe  instrument,  and  for  this  reason  to  be  commended  (see  Fig. 
74).  I  do  not  think  any  good  is  gained  by  paracentesis,  except  relief  of 
pain.  For  constitutional  remedies,  I  am  apt  to  begin  with  sal  Kochelle, 
3  j.  in  water  every  two  hours.  If  this  does  not  succeed,  give  full  doses 
of  lithia- water,  or  take  wine  of  colchicum-seeds.  I  have  resorted  to  daily 
Turkish  baths,  with  apparent  good.  Iodide  of  potassium  has  seemed  to 
be  inefficacious,  or  even  harmful. 


Suppurative  Keratitis — Ulcus  Corner  Serpens. 

The  titles  just  given  are  not  meant  to  be  understood  as  identical,  but 
both  classes  of  cases  may  be  considered  together.  Pus  may  appear  in  the 
substance  of  the  cornea  without  ulceration  of  the  surface,  asA  certain  cases 
of  ulcer  are  attended  with  suppurative  infiltrations,  and  a^Steiy  liable  to  de¬ 
velop  pus  in  the  anterior  chamber.  The  cases  may  be  rfjresult  of  injury  or 
be  spontaneous.  Persons  of  all  ages  are  possible  srrfykcts.  The  presence 
of  pus  means  a  large  influx  of  wandering  (lympfcOtfV)  cells,  with  prolifera¬ 
tion  of  the  corneal  corpuscles  and  destruction  fibrillse  and  soakage 

with  effusion.  How  the  pus  should  appea»4i^4Me  anterior  chamber  is  ac¬ 
counted  for  in  three  ways.  The  wandering  cells  force  their  way  through 
the  corneal  tissue  to  its  margin,  usuallwS^ing  downward,  as  a  white  streak 
to  the  lower  edge  of  the  cornea  often  (yjticates,  and  emerge  through  the 
meshes  of  the  pectiniform  ligamei^into  the  aqueous  humor.  This  ex¬ 
planation  covers  the  majority  of  (raegf  especially  the  slighter  forms  of  kera¬ 
titis  with  hypopyon.  Another  i^^wis  by  perforation  of  an  abscess  through 
the  membrane  of  DescemehS^Kms  is  the  least  frequent.  Another  way  is 
by  proliferation  of  the  e»d<©elium  of  the  posterior  surface,  accompanied 
by  a  low  grade  of  iritis\^ich  also  yields  lymphoid  cells.  In  whichever 
way  we  have  hypopma,  we  find  that,  clinically  speaking,  there  are  two 
cases :  one  in  whichSpere  is  extreme  pain  and  sharp  inflammatory  action, 
the  other  of  an  o^Wsite  type.  The  latter  class  will  be  either  in  old  or 
feeble  persom,<Ar  oe  dependent  on  paralysis  of  the  fifth  pair. 

To  consl^fffirst  the  sthenic  cases.  The  attack  comes  suddenly,  with  or 
without  injury  by  a  foreign  body ;  there  will  be  acute  pain,  sometimes 
agoniM^^moderate  ciliary  injection,  photophobia  ;  pupil  narrow  ;  on  the 
cornea,  "near  its  middle,  a  small  excavation  with  grayish  bottom,  and  sur- 
^  a  kazy  areola ;  at  the  bottom  of  the  anterior  chamber  a  yellow- 
W  ne,  which  has  been  likened  to  the  lunula  of  the  nail,  but  its  upper 
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Fig.  75. 


border  is  horizontal  (see  Fig.  75).  This  may  rise  high  enough  to  be  easily 
•discerned, and  maybe  so  small  as  to  be  visible  only  by  looking  down  upon 
it  from  above.  From  day  to  day  the  ulcer  increases,  more  of  the  cornea 
is  infiltrated,  and  the  exudation  in  the  chamber  rises  higher.  The  case 

may  present  itself  after  having 
gone  for  a  week  or  more,  with 
a  large  extent  of  the  cornea 
denuded  of  its  epithelium,  its 
anterior  layers  sloughing;  what 
remains,  yellow  with  pus,  and 
only  the  margin  retaining  a 
degree  of  translucency ;  the 
hypopyon  may  occupy  one-half 
the  anterior  chamber.  By  nat¬ 
ural  progress  the  corneal  tis¬ 
sue  gradually  bulges,  then 
bursts ;  the  pus  finds  vent  or 
projects  in  a  thick,  yellow  plug. 
As  the  sloughy  material  be¬ 
comes  eliminated  the  iris  shows 
itself  as  a  black  bead  or  nodule,  or  larger  mass.  Sometimes  it  presents  in 
several  portions,  and,  as  healing  occurs,  a  staphyloma  is  established. 

Treatment. — At  the  outset  great  relief  is  afforded  by  the  frequent  use 
of  sol.  atropise  sulph.,  and  the  moderate  use  of  warm  water ;  an  anodyne 
may  be  required  if  pain  be  intense,  and  the  eye  will  naturally  be  protected. 
Commonly  no  other  treatment  will  be  needed,  if,  as  often  happens,  the 
process  takes  a  favorable  turn  promptly.  The  ulcer  slowly  heals,  and  the 
hypopyon  quickly  disappears.  It  is  often  a  question  whether  one  must 
let  off  the  exudation  by  paracentesis.  If  the  symptoms  be  not  urgent,  if 
the  ulcer  be  not  large  and  not  progressing,  one  needijffft^  actively  inter¬ 
fere.  I  have  seen  pus  mounting  to  one-third  the  heigfivbf  the  cornea  be¬ 
come  absorbed  entirely.  But  if  there  be  a  doubt ,  i^yrbetter  to  let  off  the 
exudation.  The  opening  must  be  made  with  a  B^ps  cataract-knife,  or  by 
a  broad,  thin  blade  capable  of  making  an  inci^b^  about  three  millimetres 
long  at  the  margin  of  the  cornea,  with  thg  patient  lying  down  and  possi¬ 
bly  under  the  influence  of  ether.  The(pSmtion  will  not  flow  readily, 
because  of  its  plastic  constituents,  an<L  therefore  requires  a  rather  roomy 
aperture.  The  lips  of  the  wound  inSVbe  held  open  by  the  partly  with¬ 
drawn  knife,  or,  if  the  material  do^uoHfscape,  an  iris-forceps  will  withdraw 
it.  Generally  a  second  paracentegi^will  not  be  needed.  For  cases  where 
the  surface  of  the  cornea  hasgpe^i  rather  extensively  eroded,  say  over  a 
surface  6  mm.  wide,  and  th^emaining  cornea  is  infiltrated  and  hypopyon 
exist,  a  different  proceoji^^nust  be  adopted,  for  which  we  are  indebted 
to  Saemisch.  The  whfoejpi  the  ulcer  and  adjacent  cornea  is  to  be  slit  by 
a  narrow  Graefe’s  kmfa^tntroduce  the  point  at  the  outer  edge,  where  the 
cornea  is  not  yet  d^&Soyed,  and  let  it  emerge  at  a  corresponding  spot  dia¬ 
metrically  oppos@;  divide  all  intervening  substance,  avoiding  the  iris, 
and  the  contel^of  the  chamber  will  at  once  follow.  If  a  portion  stick  in 
the  woundCvy^hdraw  it  with  iris-forceps.  Apply  borated  lint  and  a  ban¬ 
dage  for  a,  w  hours,  and  then  assiduously  use  hot  fomentations  of  boracic 
acid  Jx*&i\per  cent.  It  is  not  advisable  to  meddle  with  the  wound  by 
prqbm^f)  ilT every  twenty-four  hours,  as  has  been  recommended.  The  cor- 
neQollapses,  the  chamber  is  annulled,  and  the  iris  remains  against  the 
ea.  Iritic  adhesions  may  not  always  form,  and  the  secretions  com- 
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monly  flow  off  spontaneously.  Generally  the  necrotic  tendency  in  the 
cornea  is  arrested.  The  destroyed  tissue  is  cast  off ;  a  clean  ulcer,  possibly 
somewhat  enlarged,  ensues  and  reparation  begins.  From  the  time  of  sec¬ 
tion  pain  is  substantially  ended.  For  complete  healing  several  weeks 
will  be  required.  A  staphyloma  of  moderate  height  may  form,  for  which 
repeated  punctures  may  be  needed ;  a  more  or  less  extensive  and  central 
opacity  will  ensue.  If  it  be  dense  and  large,  an  iridectomy  may  confer 
vision,  perhaps  qualitative,  possibly  only  quantitative,  but  something 
vastly  better  than  any  non-operative  treatment  would  have  afforded.  It 
cannot  be  pretended  that  Saemisch’s  section  will  save  all  cases  of  serpi- 
•  ginous  ulcer  with  hypopyon,  for  in  some  the  suppurative  action  will  ad¬ 
vance  and  attack  the  deeper  structures,  and  set  up  panophthalmitis.  For 
this  deplorable  state  one  of  several  proceedings  may  be  selected  :  first,  more 
extensive  incision,  dividing  the  ciliary  region  with  intentional  partial  es¬ 
cape  of  vitreous  ;  or  secondly,  the  wiping  out  of  the  contents  of  the  sclera 
after  making  the  incision  (evisceratio  bulbi) ;  or  thirdly,  enucleation  of 
the  eyeball.  Unless  one  of  these  three  methods  should  be  employed,  the 
process  of  suppuration  will  go  on  for  many  weeks ;  scleral  staphylomata 
with  spontaneous  openings  for  escape  of  pus,  great  swelling,  febrile  reac¬ 
tion,  disgusting  discharge,  etc.,  will  be  features  of  an  unhappy  and  pro¬ 
tracted  experience.  The  choice  of  one  of  these  methods  is  to  be  deter¬ 
mined  by  circumstances.  I  have  found  the  evisceration  an  admirable 
resort,  because  it  yields  a  better  stump  for  an  artificial  eye,  and  more 
quickly  terminates  the  process  than  simple  division.  Enucleation  is  some¬ 
times  rather  a  severe  operation,  is  troublesome  to  do  because  of  hemor¬ 
rhage  and  orbital  infiltration,  and  leaves  a  less  favorable  nidus  for  an  arti¬ 
ficial  eye.  It  does,  however,  bring  the  sad  drama  to  a  conclusion  more 
quickly  than  any  other  proceeding,  while  a  few  cases  of  fatal  issue  after 
such  an  operation  have  been  recorded.  None  have  conm*\itliin  my  per¬ 
sonal  knowledge.  In  hospital  practice  enucleation  is  done  with  more  fre¬ 
quency  than  evisceration,  because  the  subjects  are  m^re  speedily  enabled 
to  resume  their  work.  Yet  the  other  is  often  practised,  especially  for 
women. 

There  is  another  kind  of  corneal  ulcer,  wh®^ttias  but  once  come  to  my 
notice  in  a  pronounced  form.  Its  characterasmcs  were  that  it  was  confined 
to  the  surface,  not  going  deeper  than  ji^i/>^ow  Bowman's  membrane  ; 
that  there  was  little  opacity  at  its  bottom,  no  suppurative  infiltration,  but 
at  one  time  there  was  slight  hypopyoiQit  lasted  six  months.  It  went  over 
the  lower  half  of  the  cornea,  and  ciSl  not  yield  until  at  length  the  ulcer 
was  split  by  Saemisch’s  sectio«\SMooren  has  described  the  disease  as 
rodent  ulcer  of  the  cornea.  ^  Qj** 

Another  and  most  dan^^Jus  type  of  ulceration  attacks  the  old  and 
feeble,  in  the  form  of  a  about  two  millimetres  inside  the  margin  of 

the  cornea,  which  rapi<fi^ravels  around  the  entire  circumference,  leaving 
the  undisturbed  cqntpi^  environed  by  a  trench,  and  with  equal  pace  pene¬ 
trates  the  depth  of^to? tissue.  It  may  not  be  attended  with  grayish  infil¬ 
tration,  but  notrJhj^  less  destructively  does  it  ravage  this  structure,  and 
usually  spoft^tfkeye.  As  it  progresses,  the  middle  of  the  cornea  becomes 
cut  off  frd^^mtritive  supplies  and  perishes.  Such  patients  often  have 
atheromatouk  vessels  ;  they  are  asthenic  from  various  causes,  and  the  only 
thing^JMto  be  done  for  them  is  vigorous  nutrition  and  stimulants,  with 
ocekisr*#  bandage,  alternated  with  hot  water. 

Again,  the  surgeon  sometimes  witnesses  passive,  painless,  total  suppura- 

infiltration  of  the  cornea.  It  occurs  in  the  old,  the  starved,  the  absolutely 
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decrepit.  I  have  twice  seen  it  in  the  very  obese  and  old.  It  may  confront 
the  operator  who  has  removed  a  cataract,  and,  because  the  patient  has  been 
free  from  uneasiness,  he  may  have  left  the  dressings  undisturbed  for  several 
days.  The  opened  lids  disclose  a  yellowish,  moist,  insensible,  and  opaque 
cornea.  The  process  goes  on  to  total  suppuration  of  the  eye.  The  cause 
lies  in  the  incompetent  nutritive  power  of  the  patient,  either  from  diseased 
vessels  or  from  general  causes.  Happily  this  unmitigated  disaster  seldom 
takes  place.  A  similar  kind  of  suppuration  sometimes  follows  severe  cases 
of  scarlet  fever,  and  may  occur  in  scurvy,  but  it  is  rare. 


Neuroparalytic  Keratitis 

is  very  apt  to  become  suppurative  ;  yet  there  are  not  a  few  cases  that  do 
not  advance  to  this  stage,  and  a  somewhat  careful  observation  has  shown 
me  that  moderate  degrees  are  more  frequent  than  is  usually  recognized. 
The  frank  and  ordinary  attacks  of  keratitis  are  attended  with  increased 
sensibility,  but  a  percentage  by  no  means  inconsiderable  will  be  found  to 
permit  the  cornea  to  be  brushed  with  a  thread  or  with  a  few  fibres  of  cotton 
without  exciting  any  shrinking.  Of  course  this  implies  reduced  sensibil¬ 
ity  of  the  fibres  of  the  ophthalmic  division  of  the  fifth  nerve.  The  cases 
of  partial  insensibility  are  often  not  recognized,  while  those  of  total  anaes¬ 
thesia  thrust  themselves  upon  one’s  notice  by  their  absolute  torpidity  and 
tendency  to  suppurative  ulceration.  What  should  arrest  attention  when¬ 
ever  the  cornea  is  inflamed  is  a  sluggish  kind  of  hyperaemia  and  oedema 
of  the  conjunctiva,  and,  above  all,  the  absence  of  photophobia  and  complaint 
of  sharp  pains.  There  is  an  air  of  mildness  about  the  attack  which  does 
not  belong  to  ordinary  superficial  keratitis.  Such  conduct  should  in¬ 
stantly  suggest  testing  the  sensibility  of  the  cornea.  Tihere  is  another 
type  of  keratitis,  with  blunted  sensibility  of  the  surfaoe^v^ch  depends  on 
malaria,  and  usually  exhibits  neuralgia  of  the  supra-qtfjfepal  nerve.  My  col¬ 
league,  Dr.  Minor,  has  published  a  number  of  my  c^pnln  detail  (see  Amer¬ 
ican  Journal  of  Medical  Science ,  1881).  It  is  needjfes  to  say  anything  about 
the  features  of  the  corneal  lesion  ;  they  are  sf^mly  ulcerative,  and  may  be 
suppurative.  The  important  facts  are  :  first^aoiagnosis,  and  secondly,  the 
treatment.  fjX 

Treatment. — The  prime  necessity  i^omfection  by  closure  of  the  lids,  or 
by  covering  the  cornea  with  somethirfgJV)  exclude  the  air  and  foreign  par¬ 
ticles.  A  bandage  is  ordinarily  bette  than  plasters,  and  Theobald’s  bandage, 
which  somewhat  resembles  Liofe^Bihli’s,  is  far  better  than  a  roller.  It  is 
easily  changed,  and  is  not  cgwte^some.  The  lids  must  be  opened  and 
washed  out  as  often  as  secfc^wn  collects,  and  borated  gauze  with  borated 
cotton  are  to  be  preferrgdfftp  padding.  For  cases  not  severe,  or  for  some 
of  exceptional  type,  protecting  the  cornea  by  smearing  it  with  vaseline,  and 
in  hot  weather  with*  coSmoline,  is  satisfactory.  One  instance  in  my  own 
experience  was  thajt^SJ  a  man  who  had  paralysis  of  many  cranial  nerves. 
In  one  eye  totalfj^ophy  of  the  optic,  in  the  other  eye  total  paralysis  of  the 
facial,  and  c^^^uent  perpetual  exposure  of  the  cornea,  because  the  lids 
could  not<Jm^hut ;  in  the  same  eye  total  anaesthesia  of  the  cornea,  followed 
by  suppm-afove  ulceration  of  its  lower  two-thirds.  Occlusion  of  the  globe 
and  id|^tomy  upward  made  sight  contingently  possible,  and  vaseline 
en^ble^him  to  get  the  benefit  of  it.  He  put  a  small  bit  between  the  lids 
twQu:  three  times  daily,  and  wore  a  bandage  at  night.  The  main  resource 
Ig^ucli  cases  is  protection,  and  the  usual  application  of  warm  water  and 
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atropine  will  be  in  order.  In  one  case  I  seemed  to  realize  striking  benefit 
from  the  daily  use  of  a  constant  galvanic  current — about  eight  cells  of  a 
Grove’s  battery ;  but  I  have  not  been  oftentimes  induced  to  use  it,  because 
the  above-mentioned  suggestions  have  proved  sufficient.  It  is  proper  to 
add  that  in  herpes  zoster  ophthalmicus  it  is  not  a  rare  experience  to  find 
some  anaesthesia  of  the  cornea,  notwithstanding  that  the  great  feature  of 
the  disease  is  the  intense  and  painful  irritation  of  fibres  of  the  fifth 
nerve.  This  fact  indicates  not  only  the  propriety  of  an  occlusive  bandage, 
but  the  value  of  galvanic  treatment — one  pole  over  the  closed  eyelid,  the 
other  at  the  back  of  the  neck,  the  current  to  be  kept  up  for  ten  or  fifteen 
minutes  daily,  and  of  appropriate  strength. 

Much  space  might  be  taken  in  attempting  to  picture  a  great  variety 
of  lesions  which  occur  in  the  cornea,  for  instance. 

First. — On  its  surface  we  have  calcific  deposits,  especially  in  old  staphy¬ 
lomata  ;  they  usually  consist  mostly  of  phosphate  of  lime. 

Second. — We  have  lead  deposits  when  solutions  of  lead  salts  have  been 
incautiously  used  as  collyria,  in  eyes  whose  corneal  epithelium  has  been 
ulcerated. 

Third. — On  the  limbus  the  epithelial  layer  sometimes  becomes  greatly 
thickened,  and  forms  a  bluish  or  grayish  skin,  which  concentrically  en¬ 
croaches  upon  the  cornea.  Its  centre  remains  clear  and  the  process  is  of 
very  slow  growth.  It  may  reach  a  width  of  4  mm.,  and  of  course  reduces 
by  so  much  the  apparent  size  of  the  cornea.  It  is  rare,  unyielding,  and 
more  apt  to  affect  the  old. 

Fourth. — A  form  of  opacity  which  begins  on  the  horizontal  meridian,  at 
the  outer  and  inner  margin  of  the  cornea,  within  one  millimetre  of  the  lim¬ 
bus,  and  advances  very  slowly  toward  the  middle,  occupying  months  or 
years  in  its  progress.  It  ends  in  a  form  of  glaucoma,  or  of  a  condition 
consecutive  to  glaucoma  or  in  some  other  internal  chroffta  disease.  It 
was  described  and  pictured  by  Graefe  under  the  nam^d^lqplt-like  ( band - 
formige )  keratitis.  It  will  be  found,  on  close  inspectieflJNfco  be  made  up  of 
minute  specks  deep  in  the  cornea. 

Fifth. — There  is  a  subacute  form  of  keratitm^fcffich  begins  as  a  faint 
cloud  in  the  corneal  substance,  and,  on  exan^raMon  by  a  lens  and  with 
oblique  illumination,  is  resolved  into  a  chml0:  of  dark  molecules  which 
slowly  spread  over  more  or  less  tissue ;  ft  goes  through  its  evolution  in 
weeks  or  months,  without  lymphoid  iMltfcation  or  ulceration.  There  is 
little  pain  or  photophobia,  or  hyperatffFte^;  it  is  little  controlled  by  treat¬ 
ment,  and  finally  comes  to  a  stand^apffn  more  or  less  opacity.  Protection 
of  the  eye  and  suggestions  deriyekC^rom  inquiry  into  the  general  condi¬ 
tion  of  the  patient  are  all  thaWS-Saow  about  treatment.  It  resembles  to 
some  degree  Descemitis  or  ^^Ws  iritis. 

Sixth.— There  is  a  of  sclerosis  which  affects  the  corneal  sub¬ 

stance  at  its  margin  anfsometimes  has  a  slight  yellowish  tinge,  and  forms 
a  zone  whose  breadth  iA  considerably  wider  at  some  portions  than  at 
others. 

Seventh. — Isol@ct  gray  dots  occur  in  the  surface  of  the  cornea  in  cer¬ 
tain  chronic  md^Sof  irido -choroiditis  with  sub-tension  of  the  globe. 

Fighth.^sSfa us  senilis  is  a  fatty  degeneration  of  the  marginal  part  of 
the  cornea  w£min  one  or  two  millimetres  of  its  edge,  which  appears  most 
0^enaji>ta  upper  part,  next  in  frequency  at  the  lower  part,  and  sometimes 
compl^piy*  encircles  it.  It  appears  after  middle  life,  and  has  a  gray  color, 
not  contraindicate  operations  in  this  region. 
rescemitis. — Minute  pigment-dots  on  the  posterior  surface  of  the  cor 
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nea,  most  thickly  strewn  on  its  lower  third,  and  attended  with  haziness 
of  the  aqueous,  with  discoloration  of  the  iris,  and  possibly  with  posterior 
synechia,  with  faint  circumcorneal  injection,  are  the  principal  external 
signs  of  this  disease.  The  epithelium  of  the  posterior  elastic  lamina  pro¬ 
liferates  and  causes  the  minute  pigmentary  and  opaque  specks.  But  the 
disease  has  recently  been  shown  not  to  be  proper  to  the  cornea,  but  to  be 
a  choroido -iritis  with  involvement  of  the  corneal  endothelium,  and  extend¬ 
ing  back  also  to  the  endothelial  lining  of  the  sheath  of  the  optic  nerve. 
It  will  be  referred  to  on  a  future  page. 


Staphyloma  Corner. 

This  deformity  is  a  usual  outcome  of  extensive  ulceration,  and  is 
explained  by  the  pressure  of  the  intra-ocular  contents  acting  upon  the 
fresh  reparative  material  before  it  has  gained  strength  for  proper  resist¬ 
ance.  For  a  period  lasting  sometimes  for  weeks,  while  the  neoplastic 
structures  are  young,  they  have  a  certain  translucency  which  deludes  the 
patient  into  supposing  that  a  useful  measure  of  sight  will  remain,  and  the 
inexperienced  physician  may  share  the  same  belief ;  but  gradually,  as  the 
tissues  gain  thickness,  discernment  of  objects  becomes  more  vague,  and 
finally  nothing  but  quantitative  perception  remains.  The  new  membrane. 


Fig.  76. 


Fig.  77. 


which  takes  the  place  of  the  destroyed  c&rnea,  gradually  forms,  and  as  it 
bulges  forward  it  acquires  more  resisting  power,  and  finally  an  irregular 
conical  or  rounded  prominence  of  piOTe  or  less  opaque  hue  remains,  which 
constitutes  a  corneal  staphylomaa^Qjh.  some  cases,  where  the  whole  cornea 
melts  away,  the  transparent  k£)fyith  undamaged  capsule  presents  itself, 
and  persuades  the  patientAtMf  the  sad  prognosis  which  had  been  given 
cannot  be  true  ;  but  a  v^vW  opaque  tissue  slowly  forms  which  shuts  off 
sight.  It  is  sometinutfp  rafter,  under  these  conditions  of  exposure  of  the 
lens  when  tension  of  tOer  globe  is  increased,  to  open  the  capsules  and  let 
the  lens  escape.  ^utwhen  staphyloma  is  fully  formed,  we  are  called  upon 
for  a  decision  as^Vfits  treatment.  If  small  and  not  advancing,  and  the 
subject  youn&ftvsnould  be  let  alone.  If  it  be  partial  and  some  compar¬ 
atively  cie^^Srhea  exist,  an  artificial  pupil  can  be  made  (see  Fig.  76). 
An  iridecto^JV,  with  broad  excision  of  iris,  will  reduce  intra-ocular  tension 
and  a  measure  of  sight. 

J^W^ofal  opaque  staphyloma  (see  Fig.  77)  the  following  hints  are  offered. 
Wpte  it  is  in  process  of  formation,  puncture  with  a  needle  or  a  cataract- 
pure  once  in  two  or  three  days  will  lessen  its  projection  and  final  develop- 
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ment.  When  it  Has  fully  established  itself,  if  confined  to  the  cornea,  the 
proper  treatment  will  depend  on  its  form  and  size.  I  have  already  spoken 
of  iridectomy  where  that  offers  the  least  chance  of  improved  vision  ;  it 
should  never  be  lost  sight  of,  notwithstanding  the  mechanical  difficulties 
of  its  performance  may  be  very  great.  A  very  narrow  Graefe’s  knife  must 
be  carried  along  the  outermost  rim  of  the  cornea,  and  by  counterpuncture 
make  a  suitable  wound.  If  a  counterpuncture  should  be  impossible,  into 
the  wound  of  entrance,  a  scissor-blade  can  be  insinuated,  and  with  this 
a  suitable  wound  be  made ;  then  the  atrophied  iris  may  be  pulled  out, 
sometimes  only  in  shreds,  either  by  a  curved  iris-forceps  or  by  a  hook, 
and  an  opening  for  light  secured.  The  iris-forceps  may  be  of  a  kind 
which  I  have  had  made,  with  projecting  teeth,  whose  prehensile  power  is 
superior  to  the  common  type.  If  no  clear  opening  is  made,  the  filtration 
cicatrix  will  reduce  the  growth  of  the  staphyloma,  and  a  future  iridectomy 
or  other  operation  may  gain  the  desired  artificial  pupil.  In  no  part  of 
the  body  is  conservative  surgery  so  important  as  in  the  eye.  In  certain 
cases  one  may  shave  or  slice  off  the  apex  of  a  conical  and  thick  staphy¬ 
loma,  and  leave  it  to  heal  gradually.  The  aqueous  may  or  may  not  escape. 
Something  may  be  gained  in  the  clearness  of  the  summit.  In  other  cases, 
where  better  sight  is  not  to  be  hoped  for,  but  only  reduction  of  deform¬ 
ity,  I  would  cut  through  one  side  of  the  cone  by  transfixion  with  a  Graefe’s 
knife,  and  with  scissors  complete  the  excision  of  a  piece  like  a  segment  of 
an  orange  ;  then,  if  needful,  bring  the  edges  together  with  very  fine  sutures. 
These  should  remain  until  they  drop  out.  It  need  make  no  difference 
whether  in  these  cases  the  iris  should  or  should  not  be  adherent  to  the 
cornea.  If  the  staphyloma  be  spherical  or  bulbous,  a  more  extensive 
amount  of  substance  must  be  removed.  In  some  cases  the  projecting 
mass  has  been  excised  and  no  measures  taken  to  unite  the  edges.  The 
lens  has  been  evacuated  by  opening  the  capsule  (ether  beingiused),  a  pres¬ 
sure-bandage  applied,  and  gradually  cicatrization  has  covered  up  the  va¬ 
cancy  and  made  a  satisfactory  stump.  But  sometimes  ^rious  intra-ocular 
hemorrhage  and  grave  inflammation  of  the  interiorj)'f^tMe  eye  follow  this 
simple  proceeding.  In  view  of  this  not  infrequent" ■'■■liability,  operations 
have  been  devised  for  closing  up  the  wound,  should  also  serve  to 

prevent  the  loss  of  the  vitreous.  Mr.  Critdfett  carries  needles  armed 
with  sutures  through  the  ciliary  region,  and  leaves  them  in  place  until 
next  he  abscises  the  staphyloma,  and  if  ^needful  lets  out  the  lens,  then  he 
draws  through  and  knots  the  sutures,  /vr.  Knapp  makes  use  of  the  con¬ 
junctiva  with  the  same  view,  dissectingSmck  a  strip  of  it  from  the  base  of 
the  staphyloma,  and  through  thisivpasses  the  proper  number  of  threads, 
excises  the  staphyloma  and  draws  the  conjunctiva  over  the  opening.  The 
danger  attending  all  operations  for  staphyloma  is  in  proportion  to  the 
distention  of  the  globe,  qpi- ''especially  of  the  ciliary  region.  In  Mr. 
Critchett’s  method  the  meedl'es  perforate  this  dangerous  ciliary  zone  and 
may  cause'  serious  reac^io^-lncluding  the  possibility  of  sympathetic  trouble 
of  the  other  eye.  By  Dr.  Knapp’s  method,  which  is  less  objectionable, 
we  do  not,  as  I  h^\^  found,  obtain  certain  immunity  from  the  deep  in¬ 
flammation.  kh^£he  whole  pre-equatorial  part  of  the  eye  enlarge,  the  case 
will  be  very  to  cause  trouble  ;  especially  will  this  be  true  in  delicate 

persons.  Tn^fefore,  with  large  staphylomata  whose  walls  are  thin,  I  ad¬ 
vise  agam^both  Critchett’s  and  Knapp’s  operations.  I  prefer  either  enu- 
cleatmff^  which  I  might  with  great  reluctance  decide  to  do,  or  I  would  cut 
tSk  anterior  part  of  the  globe  and  wipe  out  its  contents.  A  stump 
Wqiprrbe  gained  for  an  artificial  eye.  Sometimes,  in  young  subjects,  the 
A  13 
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splitting  of  a  large  staphyloma  (so-called  ciliary  staphyloma)  and  evacuat¬ 


ing  the  lens,  will  reduce  the  eye  and  meet  the  indications.  For  young 
subjects,  every  palliative  proceeding  is  to  be  tried  in  preference  to  enucle¬ 
ation,  especially  in  females. 

A  case  of  megalophthalmos  originating  in  intra-nterine  iritis,  which  I  saw  when  the 
boy  was  eight  years  old  and  the  globe  double  the  size  of  its  fellow,  was  treated  with 
brilliant  success  by  total  avulsion  of  the  iris.  Its  full  narration  will  belong  to  the 
chapter  on  iritis.  For  some  of  these  cases,  sclerotomy  has  been  practised  successfully. 


Conical  Cornea — Staphyloma  Pellucidum. 


This  condition  is  essentially  one  of  atrophy  of  the  middle  of  the  cornea, 
which  therefore  yields  to  the  intra-ocular  pressure  and  gradually  protrudes. 
There  are  no  inflammatory  antecedents,  and  usually  but  little  pain.  The 
symptoms  are  dulness  of  sight  for  distance,  and  need  of  holding  objects 
close,  with  inability,  pain,  and  fatigue  in  reading.  No  glasses  fully  correct 
or  even  considerably  improve  the  vision,  either  distant  or  near.  To  this, 
in  advanced  cases,  may  be  added  the  visible  abnormity  in  the  curve  of  the 
cornea,  the  uncommon  brilliancy  with  which  light  is  reflected  from  it,  the 
distorted  and  elongated  form  of  the  reflected  corneal  image.  By  the  oph¬ 
thalmoscopic  mirror  we  get  a  peculiar  play  of  shadow  around  the  apex  of 
the  curve  when  a  feeble  light  is  thrown  upon  the  eye,  holding  the  mirror 
at  twelve  or  more  inches — this  being  a  phenomenon  of  total  reflection.  No 
ordinary  concave  glass  will  correct  the  vision  satisfactorily,  although  some 
improvement  is  often  gained,  but  Y  never  It  is  to  be  noted  that 

convex  cylindrics,  combined  with  concave  sphericals,  making  mixed 
astigmatism,  often  procure  the  best  optical  correction.  Sometimes 
convex  cylinders,  by  correcting  the  error  on  ^b^wjde  of  the  cone, 
serve  the  best  purpose.  Dr.  Thomson,  oiJ^fiilaaelphia,  has  re¬ 
ported  such  cases  (see  “  Trans.  Am.  Opk?s&cfc.”).  It  is  of  the  ut¬ 
most  value  to  do  all  that  may  be  practicable  by  glasses,  and  many 
interviews  will  be  required  to  exhau^t@their  possibilities ;  but  if 
no  satisfactory  success  results,  and  Yra&n  remain  less  than  the  com¬ 
mon  needs  of  life  require,  an  qrfieM^on  may  be  tried.  Paracente¬ 
sis,  however  often  repeated^dias^iittle  value.  Two  proceedings 
are  available :  1st,  trephinin^She  cornea  as  Bowman  devised ;  or 
2d,  Graefe’s  operation.  Trep«ining  is  to  be  done  by  an  instrument 
like  a  delicate  punch,  ^fijjened  at  one  end,  and  with  a  milled  head 
for  a  handle  at  the  othCJmsee  Fig.  78).  This  is  to  be  rotated  over 
the  apex  of  the  curve  until  it  has  gone  through  at  some  point,  and 
the  removal  of  tkeysusc  completed  with  scissors  and  forceps.  The 
eye  is  to  be  l^mcraged  and  left  to  heal  spontaneously.  There  may 
be  prolapse  oHhe  iris,  and  subsequently  an  iridectomy  may  be 
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require'1  ♦  “Jiave  done  this  with  success.  Graefe  proposed  to  shave 


Fig.  78. 


off  the  of  the  cornea  with  a  cataract-knife  until  half  of  its  thick¬ 
ness  should 10$emoved,  to  touch  the  raw  surface  the  next  day  with  a  point 
of  caustidvj^vb  repeat  every  three  or  four  days  until  suppurative  reaction 
was  excited,  then  to  treat  the  ulcer  like  any  other,  by  warm  water  and 
atromjiA ;  when  the  ulcer  healed,  contraction  would  flatten  the  cornea,  and 
^deetomy  some  months  later  would  complete  the  proceeding.  Irido- 
s — an  operation  advocated  by  Mr.  Critchett — consists  in  causing  prolapse 


;he  iris  at  the  periphery  of  the  cornea  and  engaging  in  the  wound,  not 


THE  CORNEA. 


195 


the  edge  of  the  pupil,  but  if  possible,  a  more  exterior  part  of  the  iris. 
This  gives  a  small  and  lateral  pupil,  which  is  optically  beneficial,  but  liable 
to  provoke  cyclitis,  and  it  has  therefore  not  been  generally  accepted.  Iri¬ 
dectomy  makes  the  case,  as  regards  sight,  worse. 

Keratitis  vesiculosa ,  and  K.  bullosa . — These  two  forms  of  disease  are  ex¬ 
cessively  uncommon,  and  their  names  indicating  their  nature,  their  men¬ 
tion  alone  is  needed. 


Opacities  of  the  Cornea. 


Treatment  of  them  is  demanded  by  patients  with  great  urgency,  both 
because  they  impair  sight  and  constitute  a  blemish.  Sometimes  they  give 
rise  to  divergent  strabismus,  or  convergent  strabismus.  If  slight,  recent, 
and  in  young  subjects,  they  will  disappear  spontaneously  in  weeks  or 
months.  So  long  as  blood-vessels  remain  in  the  tissue  the  reparative  pro¬ 
cess  is  relatively  more  active,  and  hope  of  improvement  is  brighter  ;  but, 
even  without  vascularity,  a  gain  may  be  reasonably  anticipated.  So,  too, 
with  ulcers  which  are  attended  with  vessels,  their  repair  is  facilitated. 
When  non-vascular,  especially  when  we  have  the  clear,  flat,  so-called 
absorption  ulcer,  their  filling  up  is  vexatiously  slow.  Under  these  condi¬ 
tions,  stimulating  treatment  is  in  order.  Dense  opacities,  with  semi-trans¬ 
parent  edges,  will  greatly  clear  up  under  favorable  conditions.  But  if  a 
dense,  white,  cicatricial  spot  persist  after  trial  of  stimulating  applications 
for  a  year  or  more,  some  other  mode  of  treatment  must  be  tried,  or  the 
case  given  up. 


The  stimulants  for  corneal  opacities  are  legion,  viz. :  calomel  powder  ; 
Pagenstecher’s  ointment ;  the  whole  list  of  astringents,  except  nitrate  of 
silver;  hot  fomentations;  the  tr.  opii,  1  to  10;  tannin, ad.  glycer- 
inum,  5  j.  ;  sol.  sodii  chloridi,  1  to  5,  or  20  ;  sol.  iodid.  1  to  3,  or  1 

to  2;  mixtures  in  vaseline  or  cosmoline,  molasses,  The  object  is 

stimulation  which  shall  not  cause  reaction  for  mcuC/than  five  or  twenty 
minutes,  according  to  the  irritability  of  the  eyejufd  the  patient.  Popular 
remedies  are  without  number.  None  have  speernc  or  definite  efficacy,  and 
one  must  choose  and  vary,  and  play  upon^t^m  as  the  character  of  the 
case  and  of  the  patient  obliges  one  to  sefficl^Jtne  use  of  stenopaic  glasses, 
with  a  slit  or  hole  for  central  opacity, ^fcs  strongly  commended  by  Don- 
clers.  It  may  have  limited  application©'  near  work,  but  I  have  ceased  to 
place  dependence  upon  it.  The  r^jkjbrmance  of  iridectomy  for  corneal 
opacity  is  not  to  be  done  until  allra&spect  of  gain  of  transparency  is  abso¬ 
lutely  extinguished,  and  this  ap^es  to  all  the  fainter  kinds.  The  effect  of 
the  operation,  as  I  have  reputedly  verified,  is  to  quicken  the  process  of 
recovery,  and  after  a  bryf  i©rease  of  opacity,  due  to  the  wound,  absorp¬ 
tion  sets  in  with  new  in^gAsity,  and  may  carry  off  the  original  spot.  If 
this  should  be  the  cp-i^gJdie  enlarged  pupil  will  not  only  be  unsightly,  but 
detrimental  to  sighfe^iridectomy  is  therefore  suited  to  old  cases  and  to 
dense  opacities. /^i/should  always  be  very  narrow,  and  a  Tyrrel’s  blunt 
hook  is  bette^^^n  iris-forceps.  The  size  of  the  wound  determines  the 
size  of  the  If  the  case  is  such  that  incision  of  the  sphincter  iridis  is 

possible  bt  Wecker’s  scissors,  or  in  any  other  way,  this  makes  the  best 
pupil.  ^ye^y  late  suggestion  of  Donders  and  Snellen  for  moderately  dense 
opackiesyis  to  prick  them  with  a  needle  at  intervals  of  some  days,  making 
°u^fci°nr  punctures  into  the  corneal  tissue,  as  the  eye  will  tolerate.  They 
^  '  decided  benefit  by  this  proceeding.  I  have  not  yet  attempted  it. 
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For  very  dense  and  total  cicatrices,  it  has  been  proposed  to  insert  a  bit  of 
glass  formed  like  a  minute  shirt-stud,  and  let  it  remain.  Another  idea  has 
been  the  transplantation  of  a  piece  of  cornea  from  an  animal,  in  the  hope 
that  it  would  remain.  Neither  of  these  methods  has  given  much  encourage¬ 
ment.  For  very  dense  cicatrices  which  involve  the  whole  cornea,  the  tre¬ 
phine  may  sometimes  be  serviceable,  because  often  the  newly  formed  tissue 
is  less  dense  than  the  old,  and  better  quantitative  perception  is  secured, 
and  possibly  a  degree  of  qualitative.  The  blemish  caused 
by  opacities  may  be  much  abated  by  tattooing  with  India 
ink,  as  Wecker  proposed.  A  thick  emulsion  is  made  in 
water,  a  drop  placed  on  the  cornea,  and  numerous  pricks 
of  a  bundle  of  needles,  or  of  a  grooved,  wide  needle,  made  to 
drive  the  coloring  matter  beneath  the  corneal  epithelium 
(see  Fig.  79).  Often  ether  is  not  demanded,  and  if  the  pa¬ 
tient  be  courageous,  an  extensive  opacity  can  be  blackened 
in  two  or  three  sittings.  Usually  but  slight  reaction  fol¬ 
lows.  The  staining  lasts  for  six  to  twelve  months,  and  is 
apt  to  disappear  by  gradual  absorption  of  the  molecules  of 
carbon.  They  have  been  found  in  remote  parts  of  the  cor¬ 
nea,  whither  they  had  been  carried  by  the  wandering  cells. 
There  is  no  objection  to  the  repetition  of  the  ojDeration 
when  the  pigment  has  disappeared.  The  discoloration  is 
III  a  benefit  to  sight,  because  it  stops  out  so  much  light  which 
||  otherwise  enters  in  a  diffused  way  and  blurs  the  retinal 
image.  It  is  also  done  in  cases  where  iridectomy  has  been 
made,  and  is  frequently  the  second  step  in  their  operative 
treatment.  Sometimes  transparent  cornea  is  thus  treated,  as  in  some  cases 
of  unduly  large  artificial  pupils,  the  pigment  acting  as  the  means  of  re¬ 
ducing  the  aperture.  It  is  then  applied  at  the  margii^p^ 
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CHAPTER  V. 


THE  SCLEEA. 

Anatomy. — The  sclerotica  (sclera),  constituting  the  greater  part  of 
the  outer  tunic  of  the  globe,  has  as  its  principal  qualities  toughness,  re¬ 
sistance,  and  a  little  elasticity.  Its  structure  is  very  like  that  of  the 
cornea,  while  its  fibrillse  are  coarser  and  less  regularly  arranged.  They 
are  gathered  into  bundles,  and  cross  each  other  in  various  ways,  and  are 
united  by  a  homogeneous  cement.  There  are  fixed  corpuscles,  and  also 
wandering  cells,  and  a  little  pigment  which  in  the  African  race  becomes 
considerable.  Its  greatest  thickness  behind  is  1  mm.,  while  at  the  equator 
it  is  re-enforced  by  the  tendons  of  the  muscles,  and  just  behind  their  in¬ 
sertions  we  find  its  thinnest  portion,  viz.  :  0.4  mm.  In  front  the  tissue  is 
covered  by  the  conjunctiva,  and  beneath  this  is  a  loose  episcleral  connec¬ 
tive  tissue.  Behind  it,  fifteen  degrees  to  the  inner  side  of  the  macula  lutea, 
and  a  little  (three  degrees)  above  the  horizon,  it  is  perforated  by  the  bun¬ 
dles  of  fibres  of  the  optic  nerve.  The  mode  of  entrance  constitutes  a  sieve¬ 
like  perforation  called  the  lamina  cribrosa.  The  sheath  of  the  optic  joins 
the  sclera.  The  inner  surface  of  the  sclera  is  lined  by  an  endothelium 
which  has  an  imperfect  layer  of  large  polygonal  cells  an^lYpigment.  On 
its  outer  surface  the  layer  of  connective  tissue  constitu^^p|rt  of  the  cap¬ 
sule  of  Tenon  (oculo-orbital  fascia).  The  posterior  priJ^Sf  the  sclera,  for 
a  space  about  ten  to  twelve  millimetres  in  diamei^vof  which  the  optic 
nerve  is  nearly  at  the  centre,  is  pierced  by  blood-pl^fels  and  nerves  known 
as  the  posterior  or  short  ciliary.  Immediately^Aound  the  entrance  of  the 
nerve  a  few  vessels  anastomose,  and  composq^^ircle  which  forms  the  only 
medium  of  connection  between  the  blooclteppfy  of  the  retina  and  that  of 
the  choroid.  The  ciliary  vessels  go  totomchoroid,  ciliary  body,  and  iris 
(uvea).  At  the  front  the  sclera  is  pen^faafced  by  the  terminals  of  the  mus¬ 
cular  twigs  known  as  the  anteriopjpiliary  vessels.  The  nerves  penetrate 
the  sclera  behind,  in  the  same  r^*3»r  with  the  vessels.  They  are  divisions 
consisting  of  twigs  from  the  nilpbWJ^anglion,  whose  roots  of  origin  are  the 
oculo-motor  (3d),  the  ophth^^  (5th),  and  the  sympathetic  ;  it  lies  nearly 
at  the  orbital  end  of  tJieQyl  fic  nerve  to  its  outer  side.  There  are  the 
short  ciliary  and  the  long  ciliary  nerves.  The  junction  of  the  sclera  with 
the  cornea  is  by  continuity  of  fibres,  which  have  no  distinct  line  of  de¬ 
marcation.  Jy 

SCLERITIS. 

There  4s  form  of  acute  inflammation  which  presents  a  pale  pink  in- 
•  jectioi^eJ^lie  anterior  part  of  the  globe,  without  signs  of  iritis  or  kerati¬ 
tis,  ancNwim  no  signs  of  conjunctival  secretion.  It  is  attended  with  dull, 
heaj^pain,  it  fades  gradually,  or  in  some  instances  it  invades  the  interior 
&  e  eye.  Under  the  first  alternative  it  lasts  a  few  weeks  and  goes  away 
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without  doing  any  harm.  Under  the  second  alternative  it  causes  haziness 
of  the  aqueous  and  vitreous  humors,  increased  tension  of  the  globe,  and  the 
development  of  acute  glaucoma  in  florid  type.  Such  attacks  as  either  of 
these  are  rare,  and  they  are  most  probably  of  rheumatic  or  gouty  origin. 
In  one  instance,  an  autopsy  clearly  demonstrated  gouty  kidney  in  a  patient 
whom  I  treated  having  the  above  type  of  glaucoma  (see  “Trans.  Am.  Oph. 
Soc.,”  1873). 

Episcleritis. — This  is  a  limited  form  of  scleral  injection,  more  fre¬ 
quent  than  the  above  described,  yet  not  very  common.  There  may  be 
some  thickening  of  the  suprascleral  tissue  and  a  few  large  vessels  may  ap¬ 
pear,  but  the  greater  number  are  fine  and  of  dull  color.  The  hyperaemia 
attacks  a  limited  spot,  and  the  rest  of  the  sclera  may  be  normal.  I  have 
seen  such  a  condition  completely  encircle  the  cornea.  There  is  no  secre¬ 
tion,  and  the  lesion  takes  a  sluggish  course,  with  moderate  pain  and  little 
or  no  impairment  of  sight.  It  is,  however,  liable  to  aggravations  by  sud¬ 
den  extension  of  the  injected  area,  and  sometimes  this  will  be  attended  by 
severe  pain.  Persons  who  have  once  enjoyed  an  attack  are  prone  to  have 
others.  It  is  a  disease  most  prevalent  after  middle  life.  While  gout  and 
rheumatism  are  its  most  frequent  causes,  we  cannot  always  discover  its 
etiology. 

Sclero-Jceratitis  is  an  inflammatory  attack  located  in  the  limbus,  which 
is  liable  to  excite  both  iritis  and  opacity  of  the  cornea.  It  is  as  obstinate 
as  all  other  forms  of  sclerotic  inflammation,  and  has  capabilities  for  mis¬ 
chief  to  sight,  both  by  opacity  of  the  cornea  and  by  penetrations  into  the 
ciliary  region.  It  may  attack  either  the  feeble  or  the  robust.  In  the 
worst  cases  it  may  lead  to  ciliary  staphyloma. 

Treatment. — For  all  these  cases  the  first  suggestion  is  atropia  and  warm 
water.  But  an  exception  must  be  made  for  the  glaucomatous  type,  which 
would  properly  be  treated  by  eserine  at  the  beginning,  aafli,  as  soon  as  the 
symptoms  have  reached  great  tension  and  pain,  woul.&^bt  submitted  to 
iridectomy.  For  general  scleritis  and  for  episclerim^ree  and  vigorous 
doses  of  sal  Bochelle  will  sometimes  give  help  ai^V&metimes  be  utterly 
inert.  The  next  remedy  to  be  tried  is  iodide  oiwxassium,  gr.  v.  vel  x.  ter 
in  die.  But  recently  gome  auspicious  resu|t^-fiave  been  reported  from 
the  hypodermic  injection  of  muriate  of  pil^fcp’pine,  gr.  i  vel  at  a  dose. 
The  acute  diaphoresis  and  salivation  hd^e^efemed  to  exercise  immediate 
control,  and  bring  to  a  close  within  wo  or  three  weeks  an  attack  which, 
under  previous  experience  in  the  S@£>  person,  had  lasted  six  and  eight 
months.  The  use  of  pilcocarpin^  in  the  eye  seemed  valueless.  Should 
malarial  poisoning  exist,  the  su|frcrent  use  of  quinine  is  self-suggested,  and 
for  similar  cases  arsenic  is^sournwnes  suitable.  In  some  cases  with  obsti¬ 
nate  pain  and  infiltration,  done  iridectomy  with  great  relief,  making 

the  incision  at  the  seat-oiQhe  vascularity.  For  less  intense,  yet  obstinate 
cases,  deep  scarificatidnsjinto  the  sclera  have  been  recommended.  Great 
care  in  protecting>£he  eye  from  irritations  and  exposure  are  essential, 
and  oftentimes  gjS^Sursing  is  more  efficient  than  any  other  means. 


Sft^EA  GLOBOSA- 


-Staphyloma  Sclera — Hydrophthalmus. 


seases  known  under  this  head  may  not  begin  as  maladies  of  the 
e'MDr  sclera,  but  of  the  internal  tissues  of  the  eye.  But,  as  their  con- 
cjaous  features  are  in  the  anomalies  of  the  form  of  the  cornea  and  sclera, 
iy  may  here  be  briefly  mentioned.  We  have  cornea  globosa,  in  which 
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the  enlargement  is  principally  of  the  cornea  and  extends  in  some  degree 
upon  the  ciliary  region.  The  cornea  will  be  thin  and  more  or  less  hazy, 
the  ciliary  region  bluish  and  traversed  by  large  and  tortuous  vessels.  The 
anterior  chamber  will  be  very  deep,  the  pupil  large,  the  lens  either  clear 
or  opaque,  possibly  dislocated.  It  may  or  may  not  be  possible  to  examine 
the  eye  with  the  ophthalmoscope,  but  no  good  view  can  be  obtained.  Vi¬ 
sion  is  generally  wanting,  even  as  to  perception  of  light.  There  are  other 
cases  in  which  a  similar  deformity  depends  on  iritis,  and  deeper  inflamma¬ 
tions  with  total  occlusion  of  the  pupil  and  distention  of  the  posterior 
chamber.  The  iris  may  be  pressed  against  the  cornea  at  its  middle,  while 
its  periphery  is  drawn  back  and  pushed  out  with  the  yielding  scleral  ring. 

Another  variety  of  scleral  staphyloma  gives  the  eye  a  resemblance  to 
the  shape  of  the  seed-capsule  of  a  poppy.  A  ring  of  bluish  prominences 
appears  upon  the  ciliary  part  of  the  distended  globe,  and  the  cornea  is  en¬ 
larged  and  hazy. 

We  also  have  the  eye  uniformly  and  enormously  stretched,  converted 
into  a  bluish  sphere,  over  which  it  may  be  impossible  for  the  lids  to  be 
drawn,  notwithstanding  they  have  in  the  progress  of  the  malady  themselves 
undergone  great  elongation. 

There  are  other  cases  in  which  the  sclera  has  given  way  at  a  single  spot, 
and  on  this  a  tumor  or  staphyloma  has  developed  in  a  large,  dark  hemi¬ 
sphere.  The  most  common  point  is  the  ciliary  region  and  beneath  the 
upper  lid.  Sometimes  the  tumor  is  lobulated,  and  there  may  be  consider¬ 
able  sight,  or  none  at  all.  Most  of  these  cases  are  due  to  cyclitis,  and  will 
be  alluded  to  again. 

Posterior  staphyloma  sclerce  is  by  far  the  most  frequent  deformity  of  the 
globe,  and  is  the  essence  of  cases  of  myopia.  It  occupies  a  small  region 
at  the  posterior  pole.  It  need  not,  like  the  above-named  deformities,  be 
supposed  to  be  of  inflammatory  origin.  It  has  already  been  sufficiently 
considered  under  the  head  of  Myopia.  . ^  .  ... 

Treatment  of  ocular  deformities  will  vary  with  theii0Jegree  and  quality, 
and  has  been  spoken  of  under  corneal  staphyloma.  jmSiny  will  be  let  alone  ; 
for  many  only  enucleation  will  serve  ;  for  some  scM»otomy  will  be  of  value. 
For  one  case,  where  the  iris  was  greatly  distend^lifom  behind  and  the  pupil 
attached  to  the  lens,  making  a  funnel  hke^^egnvolvulus  flower  (morning- 
glory)  the  total  removal  of  the  iris  (iridos^Jxis)  cured  the  deformity  (see 
“Trans.  Am.  Oph.  Soc.,”  1880,  case  m&Jioned  on  page  194).  Partial  re¬ 
moval  of  the  staphyloma,  with  or  with*©  sutures,  risks  suppuration  and  its 
attendant  protracted  suffering.  CKWhe  other  hand,  suppuration  has  been 
purposely  induced  by  running  aj^juseton  through  the  globe  and  letting  the 
process  take  its  own  course^ OT5?  object  is  to  gain  a  better  stump  than 
enucleation  permits.  It  is ^^small  calamity  to  be  obliged  to  enucleate  a 
greatly  enlarged  globe  irom  young  persons  and  from  females.  There  has 
been  so  much  atrophy  ol^roital  tissues,  and  sometimes  absorptive  expansion 
of  the  orbital  walls, >t}gat  upon  such  a  nidus  an  artificial  eye  sinks  down  and 
never  serves  a  saii^gtory  cosmetic  purpose.  It  is  therefore  important  to 
attempt  to  saye^portion  of  the  globe,  and  in  doing  this  the  greatest  atten¬ 
tion  should  b^given  to  the  patient’s  general  health,  that  he  may  possess 
such  reparative  power  as  to  rise  above  the  tendency  to  profuse  suppuration. 
The  sam^Vuies  and  methods  must  ofttimes  be  observed  which  would  be 
practis^  if  a  patient  were  preparing  for  a  capital  operation  in  general 
sur&erv. 
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CHAPTER  VI. 


THE  IRIS. 


Anatomy  and  physiology. — We  have  to  do  with  a  highly  organized 
structure,  consisting  of  muscular  fibres,  pigment,  epithelium,  connective 
tissue,  blood-vessels,  lymphatics,  and  nerves  of  every  type,  and  ganglia.  It 
is  a  curtain  adherent  to  the  sclera,  beyond  the  transparent  border  of  the 
cornea  ;  its  periphery  is  attached  to  the  endothelium  of  the  cornea  by  the 
fibres  of  the  ligamentum  pectinatum  (pillars  of  the  iris),  and  behind  is 
continuous  with  the  ciliary  body.  The  membrane  is  perforated  by  a  round 
opening  which  appears  to  be  in  the  centre,  but  is  really  a  little  to  the 
nasal  side.  It  rests  upon  the  anterior  capsule  of  the  crystalline,  over  a 
large  area.  Between  it  and  the  margin  of  the  latter  a  space  is  formed  by 
the  convexity  of  the  lens  which  necessarily  has  the  shape  of  a  ring,  and  is 
called  the  posterior  chamber.  In  section  it  has  the  general  form  of  a  tri¬ 
angle,  into  whose  base  the  ciliary  processes  project.  In  front  is  the  iris, 
behind  is  the  lens-capsule  and  the  suspensory  ligament  or  zonula  of  Zinn. 
The  anterior  and  posterior  chambers  compose  the  aqueous  chamber,  and  in 
its  fluid  the  iris  floats,  giving  the  most  perfect  chanca  for  its  muscular 
fibres  to  exert  their  force.  They  are  flat,  arranged  in  browses,  and  are  of  the 
unstriped  variety.  Certain  fibres  are  arranged  in  ciirves  ^bout  the  pupil, 
constituting  the  sphincter,  which  is  rather  nearer  back  than  the  front 
surface,  and  can  be  readily  recognized,  while  otjra^fibres  run  in  radii  and 
are  more  deeply  situated,  and  constitute  the^d0p)r  pupillse,  although  this 
statement  has  been  much  debated.  They^^n  each  other  near  the  pupil 
in  curves  or  arcades  which  are  often  coifSra^ous.  The  sphincter  is  under 
the  control  of  the  third  cerebral  nerve^ifle  motor  oculi,  and  the  dilator 
responds  to  the  sympathetic.  The  s&Qma  of  the  iris  consists  of  layers  of 
connective  tissue,  in  which  are  fokttfl  spindle  and  wandering  cells  and 
fibres.  Its  cells  do  not  contain  0gment,  and  have  been  confounded  with 
the  muscular  fibres.  On  the@;©nt  of  the  iris  is  a  layer  of  endothelium, 
whose  cells  overlap  on  tlmih(3^^sJ  an<^  011  the  the  iris  is  a  much 

thicker  layer  of  endothelium^  deeply  charged  with  pigment,  and  called  in  a 
restricted  sense  the  u^ea.  This  word  should,  however,  be  reserved  as  de¬ 
scribing  the  whole  m&e&nal  pigmentary  structure  of  the  globe,  viz.,  iris, 
ciliary  body,  and  choroid.  The  front  of  the  iris  is  checked  by  numerous 
threads  and  piisv&nd  is  therefore  quite  rough.  The  brown  pigment  is 
scattered  upqp^rirregularly  and  the  differing  hues  of  its  surface  are  to  be 
explained^to^yteferring  them  to  interference  phenomena.  The  pigment  is 
of  the  sarh^ quality,  no  matter  what  may  be  the  effect  of  the  whole  in 
causing^the  irides  to  seem  to  be  blue,  brown,  hazel,  pied,  etc. 

^S^^lof  the  prominent  lines  upon  the  front  of  the  iris  are  blood-vessels. 
^y*are  extremely  plenty,  making  the  tissue  highly  vascular,  and  their 
s  are  especially  thick.  The  sensibility  of  the  iris  is  acute,  and  I  have 
en  that  the  sensibility  of  the  cornea  may  be  totally  lost  through  paraly- 


THE  IRIS. 


201 


sis  of  fibres  of  the  fifth,  while  the  iris  nerves  were  unaffected,  as  I  saw 
demonstrated  by  iridectomy  in  a  case  of  trigeminal  paralysis.  The  pupil 
varies  in  size  by  reflex  influence  of  light  upon  the  retina.  It  also  contracts 
when  the  accommodation  is  in  action  for  near  objects,  and  enlarges  when 
the  accommodation  relaxes.  Both  irides  act  consensually  and  the  centres 
of  the  pupils  of  the  two  eyes  are  on  an  average  fifty-eight  millimetres  apart, 
but  the  range  of  variety  in  interpupillary  distance  is  large.  Irritation  of  the 
cornea  causes  contraction  of  the  pupil.  The  object  of  the  iris  is  to  act  as 
a  diaphragm  whose  aperture  shall  vary  with  the  quantity  of  light,  and  it 
cuts  off  the  peripheral  rays  which  would  be  least  correctly  focussed. 


Iritis. 


If  attention  be  fixed  upon  the  two  cardinal  signs  of  inflammation  in  the 
eye  already  insisted  on  (see  page  18),  it  will  be  easy  to  recognize  iritis. 
The  disease  is  by  no  means  rare,  and  to  overlook  it  is  to  damage  the  pa¬ 
tient’s  sight.  The  signs  to  be  noted  are  alteration  of  tissue  and  impair - 
ment  of  function.  Under  the  first  head  we  have  loss  of  the  brilliant  hue 
which  is  habitually  reflected  from  the  iris  ;  its  tracery  and  pattern  seem 
blurred,  and  hence  its  color  is  changed,  being  made  darker  as  well  as 
muddy  ;  close  inspection  will  show  that  this  depends  in  part  on  turbidity 
of  the  aqueous  fluid,  which  changes  the  clear  black  of  the  pupil  to  a 
smoky  tinge  ;  moreover,  the  pupil  will  be  small,  and  on  its  edge  the  pig¬ 
ment  will  seem  to  have  increased,  and  possibly  spots  of  attachment  to  the 
lens  will  be  noted.  Such  attachments  will  be  sure  to  appear  in  the  great 
majority  of  cases,  and,  if  not  discernible  at  first,  will  be  apparent  when 
sol.  sulph.  atrop.  is  dropped  in  the  eye.  Posterior  synechise,  as  these  are 
called,  are  conclusive  as  to  iritis.  \ 

I  have  said  that  the  pupil  will  be  small ;  this  is  thg^mtural  effect  of 
swelling  of  the  tissue,  which  makes  it  encroach  on  tiwNItee  space  of  the 
pupil,  and  this  swelling  is  composed  both  of  effusiofi^md  of  enlarged  ves¬ 
sels.  The  pupil  will  not  move  on  alternations  ofA^ht  and  darkness,  nor 
in  common  with  its  fellow,  nor  will  it  partake  MyiJie  changes  which  occur 
in  the  act  of  accommodation.  Necessar ilwsjTM^s  reduced,  and,  perhaps, 
to  an  extreme  degree.  In  this  fact,  andfim  me  non-performance  of  the 
normal  activities  of  the  pupil,  are  foufel me  fulfilment  of  the  symptoms 
grouped  under  the  head  of  disturbance^  function. 

An  accessory  symptom  is  hyperemia  of  the  ciliary  vessels.  In  mild 
cases,  or  during  the  retirement  oisfl&e  disease,  this  corona  is  limited  to  the 
near  vicinity  of  the  cornea,  foi-m&^a  zone  about  six  millimetres  wide,  of 
fine,  pink,  and  nearly  strai^htjrudiating  vessels.  They  run  out  farthest 
toward  the  recti  muscle^  (Dpt  the  disease  be  severe,  and  the  whole  front 
of  the  sclera  and  also  tl%  conjunctiva  will  be  of  an  intense  red  ;  the  pal¬ 
pebral  conjunctiva  wi£  beHbut  little  engorged,  and  no  mucoidal  or  puru¬ 
lent  secretion  will  but  tears  will  flow  and  the  light  be  distressing.  A 
prominent  sympk&^will  be  pain,  situated  at  first  in  the  globe,  but  soon 
radiating  alq^^ie  branches  of  the  fifth  nerve,  chiefly  up  the  twig  which 
goes  throug^^d  supra-orbital  notch  and  spreading  over  the  forehead  and 
up  the  vertex^  sometimes  the  twigs  to  the  inner  side  of  the  orbit  or  on  the 
side  oldh|^ose,  and  frequently  over  the  malar  bone,  manifest  the  irrita¬ 
tion  ipf  tfeese  branches  of  the  ophthalmic  division  of  the  fifth.  Pain  of  this 
and  which  is  often  extreme,  will  always  make  one  look  to  the  iris 
'ikely  to  be  its  source.  The  globe  will  not  bear  to  be  pressed  with  the 
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finger,  and  its  tension  is  liable  to  be  somewhat  augmented.  The  pain  is 
usually  less  severe  in  the  early  part  of  the  day,  but  toward  evening  and 
during  the  night,  it  wakes  to  full  activity.  In  most  severe  cases,  chemosis 
may  occur  and  the  lids  swell  moderately.  Both  eyes  may  be  affected  to¬ 
gether.  Generally  one  only  is  concerned,  and  one  may  follow  the  other. 
Repetitions  of  attacks  are  frequent.  The  effect  of  atropine,  when  it  suc¬ 
ceeds  in  stimulating  dilation  of  the  pupil,  is  to  give  it  various  irregular 
forms,  according  to  the  number  and  extent  of  the  synechiae  (see  Fig.  80). 


Fig.  SO. 


In  cases  where  atropia  has  been  used  early,  and  has  brought  the  pupil 
to  a  maximum,  adhesions  to  the  lens  are  still  liable  to  occur,  and  do  usu¬ 
ally  take  place,  which  proves  that  in  this  dilated  state  the  iris  either  con¬ 
tinues  to  rest  on  the  lens,  or  is  in  very  close  proximity  to  it.  But  while 
plastic  exudation  so  frequently  forms,  both  at  the  pupil  and  on  the  pos¬ 
terior  surface  of  the  iris,  there  occurs  in  certain  cases  a  mole  copious,  yel¬ 
lowish  exudation  which  infiltrates  any  portion  of  the  ti^s^e^nd  comes  out 
in  globular  masses  on  its  surface.  If  in  very  large  aigMiat,  it  will  fall  to 
the  bottom  of  the  anterior  chamber  like  hypopyon/^mturally,  the  pupil 
is  in  such  cases  liable  to  be  filled  up  ;  and  what  tflore  frequently  occurs  is 
the  formation  across  it  of  a  false  membrane.  ^$©bld  the  attack  of  iritis 
be  severe,  not  only  will  the  aqueous  be  mu^fdyf  but,  by  extension  to  the 
ciliary  body  and  choroid,  the  vitreous  wfljfTSa^ne  hazy  by  molecular  infil¬ 
tration  or  by  formation  of  membranes.  L  The  reason  for  the  prompt  appear¬ 
ance  of  pupillary  adhesions  in  the  begrauking  of  iritis  is  found  in  the  fact 
that  the  aqueous  humor  is  saturated  w*€h  plastic  material  coming  from  the 
whole  iris,  and  this,  by  precipit^^i,  naturally  glues  together  surfaces 
which  already  touch  each  oth^fjklt). 

An  attack  of  iritis  may  ^mJslfght  as  to  pass  in  a  few  days,  or,  if  neg¬ 
lected,  may  continue  for  nace^Jhs,  and  its  end  be  atrophy  of  the  globe  and 
hopeless  loss  of  sight,  S 
:  iritrs*ar 


The  varieties  of : 


re  to  be  distinguished  by  their  pathological  fea¬ 


tures,  while  it  is  al^&jpstomary  to  talk  of  varieties  which  depend  simply 
on  differences  iqpJfcusation.  it  is,  however,  utterly  impossible  to  allege 
with  more  thaij^^obability  that  a  given  case  of  iritis  owes  its  origin  to  one 
morbid  cau^S^ither  than  to  another.  There  is  no  specific  sign  in  any  kind 
of  iritis  whftn  points  to  its  paternity.  Holding,  therefore,  to  the  path- 
we  have  serous,  plastic  of  various  degrees,  spongy,  and 


"type  of  serous  iritis  was  mentioned  under  the  head  of  inflammation 
:  posterior  layer  of  the  cornea,  viz.,  Descemitis  (see  Fig.  81).  The  dis- 
le  formerly  described  by  that  name  has  been  shown,  by  an  autopsy  re- 
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ported  by  Ivnies  in  1879,  to  have  been  an  affection  of  the  whole  uveal 
tract,  and  of  the  inner  sheath  and  stem  of  the  optic  nerve  up  to  the  chiasm. 
It  produces  upon  the  cornea  minute  pigmentary  deposits  on  its  endotheli¬ 
um,  chiefly  at  its  lower  half,  and  which  to  a  great  degree  destroy  the 
cells ;  the  aqueous  is  cloudy,  especially  its  lower  portion  ;  the  iris  is  dull, 
and  the  pupil  reacts  slug¬ 
gishly  ;  vision  is  reduced, 
and  the  eye  feels  a  little  un¬ 
comfortable  without  being 
really  painful.  The  hyper¬ 
emia  about  the  corneal  bor¬ 
der  is  insignificant,  and  some¬ 
times  entirely  overlooked.* 

The  disease  lasts  for  weeks, 
and  is  exceedingly  apt  to  be 
disregarded  by  patients,  and 
overlooked  by  physicians. 

Serous  iritis  may  also  pre¬ 
sent  itself  in  more  emphatic  fig.  81. 

form,  and  be  more  truly  a 

local  disease.  We  have  the  aqueous  humor  increased  in  quantity,  push¬ 
ing  the  iris  back,  sometimes  enlarging  the  pupil  and  giving  it  a  muddy 
hue.  The  pupil  may  also  be  somewhat  contracted,  and  adhesions  occur. 
The  iris  will  be  changed  in  texture  and  color,  vision  be  impaired,  there 
will  be  pain  and  hyperaemia.  The  great  depth  of  the  anterior  chamber 
and  the  fewness  of  the  pupillary  adhesions  make  up  the  chief  points  in  the 
picture. 

Plastic  iritis ,  as  it  usually  appears,  has  been  the  type  of  tlte  description 
given  in  the  beginning  of  the  chapter,  and  this  need  repeated. 

Adhesions  of  the  pupillary  edge  occur  at  a  very  early  and  the  pupil 

becomes  extremely  small.  In  other  cases  the  plastic^^feaation  comes  out 
upon  the  surface  as  a  yellow  substance,  and  mao^in  one  mass  or  in 
many.  It  often  is  spoken  of  as  gummy  exudat^^^vliick  it  really  is.  It 
may  be  traversed  by  blood-vessels,  visible  to  tpvfcbserver,  and  may  be  at¬ 
tended  by  hemorrhage  into  the  anterior  Sometimes  this  is  in 

quantity,  and  then  is  called  hyphasma ;  fatVAer  times  it  is  scattered  in 
minute  streaks  and  specks  over  the  fronibf  the  iris.  When  thick  masses 
of  exudation  disappear  they  leave  the  irkr  tissue  not  only  densely  adherent 
to  the  lens,  but  in  a  state  of  atrophy.  7  At  a  subsequent  period,  when  acute 
symptoms  have  all  faded  away,  tf©!  sites  will  often  be  recognized  by  the 
gray  look  and  frayed  fibres  c^&pins.  Sometimes  the  tissue  becomes  so 
thinned  that  to  the  ophthalmoscope  light  will  shine  through.  This  atro- 

— - - oP- - 

*  In  Knies’  case,  boei|^  deposits  on  the  lower  side  of  the  cornea,  the  entire  iris 
was  infiltrated  with  rauS^Tcells  ;  masses  of  wandering  cells  were  heaped  in  clusters  in 
its  substance;  the  body  was  similarly  affected,  but  its  pigment  was  intact,  and 

so  was  the  posterkjOHgment-layer  of  the  iris ;  the  whole  capillary  layer  of  the  choroid 
was  infiltrate d^B^vChe  pigment  was  unaffected  ;  the  retina  was  not  involved,  the  vit¬ 
reous  at  its  poS^ibr  part  was  liquefied  and  detached,  and  its  anterior  part  was  per¬ 
meated  by  rfhmerous  granular  cells  and  membranes ;  the  optic  nerve  was  inflamed  and 
infiltra^i^^i  cells  which  did  not  pass  beyond  the  papilla  into  the  retina  but  for  a 
very  ^hoitjpace,  yet  were  present  along  its  orbital  part  up  to  the  chiasm,  and  the  pia 
mate^of  Hie  sheath  was  notably  filled  with  cell-infiltrations.  Both  eyes  were  alike. 

i*  evident  that  the  disease,  of  which  the  above  is  the  only  autopsy  on  record,  is 
M  serious  affair  than  is  commonly  thought,  and  is  a  true  uveitis  and  more. 
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phy  takes  various  phases,  and  in  all  cases  the  iris  will  be  seen  to  have  lost 
its  proper  complexion  and  markings. 

In  cases  where  pupillary  adhesions  become  complete,  sealing  up  the 
aperture,  a  peculiar  result  may  in  time  arrive.  At  certain  spots  where  ex¬ 
udation  has  been  great  and  atrophy  considerable,  a  projection  will  appear 
and  the  rest  of  the  iris  seem  retracted.  In  other  cases  fluid  will  accumu¬ 
late  behind  the  iris  in  greater  quantity  than  can  be  conveyed  away,  and 
the  iris  be  pushed  forward  in  a  convex  shape,  with  its  pupillary  edge 
deeply  drawn  in  and  its  periphery  pushed  against  its  corneal  border  (see  Fig. 
82.)  Sometimes  the  anterior  chamber  is  in  this  manner  almost  abolished, 

because  so  much  of  the  iris  touches  the  cor¬ 
nea.  In  other  cases  the  whole  posterior  sur¬ 
face  of  the  iris  is  glued  fast  to  the  lens,  the 
periphery  is  deeply  retracted,  showing  a  cir¬ 
cular  furrow,  which  indicates  that  the  tissue 
has  acquired  adhesions  to  the  ciliary  processes, 
and  that  the  posterior  chamber  is  annulled. 

Spongy  iritis  is  a  rare  disease.  It  shows 
a  very  muddy  aqueous  and  great  obscuration 
of  the  iris.  The  material  is  a  low  form  of 
plastic  exudation  of  a  smoky  hue,  and  when 
it  disappears  it  begins  to  absorb  around  the 
edge.  It  has  been  mistaken  for  a  transparent  lens  dislocated  into  the 
anterior  chamber.  The  iris  is  pushed  far  back,  and  should  any  doubt 
arise  about  the  nature  of  the  case,  puncture  will  let  off  the  substance  and 
display  a  clear  iris.* 

Suppurative  iritis. — It  most  frequently  has  a  traumatic  origin,  either 
from  operation  or  from  injury. 

It  also  belongs  to  the  make-up  of  a  case  of  panophthafemtis,  and  may  be 
part  of  a  metastatic  choroiditis.  It  has  no  special  featt^p  to  be  depicted 
which  will  not  be  suggested  by  its  name  and  by  its  ajppciations.  It  is  not 
to  be  confounded  with  gummy  (plastic)  iritis,  abm^fiescribed.  Naturally 
it  is  likely  to  have  a  disastrous  termination  as  imWs  sight. 

Complications  of  iritis. — The  iris  may  be^&^K  to  be  the  middle  mem¬ 
ber  of  many  ocular  inflammations,  for  which  its  position  and  its  vascular 
connections  specially  adapt  it.  It  oft^/>efeomes  consecutively  involved 
when  the  cornea  and  sclera  are  inflamed,  and  both  with  and  without  per¬ 
foration  of  these  tissues.  On  the  co^^-ary,  the  reverse  order  of  sequence 
may  take  place,  although  perhap^with  less  frequency.  Upon  the  other 
side  the  communication  betwee^rSfe  iris  and  the  ciliary  body,  and  between 
the  latter  and  the  choroid,  ^(|^imimate  that  irido-cyclitis  and  irido-cho- 
roiditis,  in  which  latter  tj^s^cmary  body  will  be  included,  are  extremely 


Fig.  S2. 


*  This  form  of  exudai&ai^s  especially  described  by  H.  Schmidt,  in  Zehender’s  Klin. 
Monats-Bliit.,  IX ,  p,  frfc^He  speaks  of  some  cases  in  which  it  seems  to  come  out  of  the 
iris  like  a  cyst,  and^JkSiiner  cases  gives  essentially  the  same  description  as  that  in  the 
text,  which  I  havfe/flersonally  seen.  Arlt  speaks  of  it  (Bericht  der  Oph.  Congress, 
p.  68,  Heidelb^?^V«79)  as  a  cloud  floating  over  the  pupil,  an  exudation  which  gradu¬ 
ally  shrinks -and  makes  a  thin  membrane  on  the  capsule,  and  finally  disappears  without 
synechia.  AuV^l.  c. ,  p.  90)  describes  it  at  a  sero-fibrinous  and  hemorrhagic  iritis,  in 
which  th&  flmd  part  of  the  blood  separates  from  the  cell- elements,  and  the  latter  re- 
maiuiajfcfife  iris.  Of  the  fluid  portions,  two  layers  are  formed  in  the  anterior  chambe'r : 
co^^bosed  of  a  network  of  very  fine  fibres,  like  the  exudation  of  croupous  pneu- 
and  the  latter  is  a  formless,  gelatinous  mass.  Alt  has  had  the  opportunity 
^croscopically  studying  the  substance,  and  gives  a  figure  of  its  appearance.  The 
e  ;  k  spongy  iritis  ”  was  first  used  by  Dr.  Knapp. 
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common.  It  is  doubtless  true  that  with  every  iritis  there  is  hypencmia  of 
the  ciliary  body  and  choroid.  But  inflammation  of  the  ciliary  body  con¬ 
curs  with  iritis,  in  a  form  so  pronounced  as  to  command  special  attention, 
and  this  will  be  spoken  of  later.  Likewise  irido-choroiditis  is  to  be  spe¬ 
cially  individualized.  The  effect  of  these  complications  is  to  cause  exuda¬ 
tion  and  proliferation  in  these  structures,  with  secondary  atrophic  results, 
and  also  to  cause  opacity  in  the  vitreous.  Of  course  the  retina  will  like¬ 
wise  sustain  tissue-changes  and  damage  to  function.  But  it  has  been 
pointed  out  by  Schnabel  that  there  are  in  many  cases  complications  of 
iritis  which  do  not  appear  through  the  medium  of  the  ciliary  body  and 
choroid.  He  has  shown  that  hyalitis  (inflammation  of  the  vitreous  body) 
can  occur  per  se,  and  cause  serious  opacity  of  its  structure  ;  while  we  have 
been  accustomed  to  say,  whenever  this  takes  place,  that  cyclitis  or  choroid¬ 
itis  must  have  been  present.  He  has  also  called  attention  to  the  co-exist¬ 
ence  of  retinitis  with  iritis ;  that  the  region  near  the  optic  nerve  is 
affected  ;  that  it  shows  a  grayish  or  yellowish  infiltration,  with  hyperaemia 
of  the  papilla  and  of  its  own  vessels  ;  that  it  may  last  much  longer  than  the 
iritis  ;  that  it  explains  many  cases  of  impaired  sight  whose  cause  has  been 
obscure  ;  and,  on  the  other  hand,  that  it  may  be  recognized  in  unmis¬ 
takable  features  by  the  ophthalmoscope.  It  must  be  said  that  the  hazy 
aqueous  renders  inspection  of  the  fundus  difficult,  and  our  conclusions  un¬ 
certain.  It  will  be  necessary  in  the  future  to  give  attention  to  these  as¬ 
sertions,  and  try  by  the  ophthalmoscope  to  decide  upon  their  value.  It  is 
not  an  easy  question  to  settle.*  The  optic  nerve  will  always  be  found  red 
in  iritis,  and  just  as  the  sun  looks  when  viewed  in  a  fog. 

The  common  sequelce  of  iritis  are  :  1st.  Adhesions  to  the  capsule  of  the 
lens,  and,  if  these  have  been  torn  by  treatment,  pigmentary  spots  remain. 
2d.  A  membrane  may  form  in  the  pupil  by  organization  of  exudation,  and 
this  is  sometimes  vascularized.  Of  course  it  impairs  sij|Wkand,  if  very 
dense,  it  will  be  indistinguishable  from  cataract,  and  jOT^trines  is  called 
spurious  cataract.  3d.  It  may  happen  that  the  capsuhKtf  the  lens  under¬ 
goes  thickening  by  proliferation  of  its  epithelium,  cataract  is  a  com¬ 
mon  result  of  chronic  iridocyclitis.  The  catar^f^Jhis  formed,  and  styled 
sometimes  inflammatory  cataract,  is  unlike  tbej^gual  form  both  in  color 
and  in  shape.  The  capsule  is  generally  ifeicMied,  the  hue  yellowish  or 
densely  white,  or  it  is  chalky  ;  cretaceous  \lggeneration  sometimes  occurs. 
Usually  it  may  be  assumed  that  there  haKbeen  simultaneous  deeper  inflam¬ 
mation.  4th.  Complications*  of  the  cliQbid  and  vitreous  have  been  men¬ 
tioned.  If  but  two  or  three  adlie^pns  remain  after  iritis,  and  these  not 
broad,  no  material  injury  may  fqffow.  But  when  many  and  broad  adhe¬ 
sions  are  left,  it  has  been  a  geuersdr  belief,  originating  in  an  aphorism  of 
Graefe,  that  a  tendency  to  ^Qmrrent  attacks  is  thereby  occasioned.  For 
this  reason,  operations  havdy3jeen  made  to  guard  against  future  attacks,  and 
their  necessity  has  beJLjJalled  in  question.  Schnabel  makes  a  strong 
argument  against  jb^^alue  of  this  belief.  He  thinks  that  the  deeper- 


*  Since  the  ah sffb  was  written,  I  have  seen  a  boy  who  had  syphilitic  gummy  iritis, 
and  whose  pupfjyw^is  fairly  dilated.  The  vitreous  was  clear  enough  for  a  distinct  in¬ 
spection  of  tfl^Mhdus.  About  a  month  after  the  inception  of  the  attack,  there  was 
seen  a  well-defined  neuritis  optica,  with  some  swelling,  hyperaemic  vessels,  etc.  The 
disc  at  fi^sjtwas  red,  and  later  became  white,  as  from  atrophy.  In  the  second  eye 
hitis  aRtojoofturred,  and  this  was  succeeded  by  a  less  pronounced,  but  undoubted 
n-eUrHk  °Pkica.  Of  course  an  explanation  can  be  given  that  the  attack  upon  various 
tijsjlQg/hiay  only  depend  on  new  and  independent  localizations  of  the  constitutional 
s^n,  which  in  most  cases  is,  and  in  this  one  was,  syphilis. 
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seated  concomitant  lesions  which  he  has  pointed  out  cause  the  injury  to 
sight  which  has  been  ascribed  to  the  subtle  depreciating  influence  of  the 
synechias.  It  must  be  admitted  that  iridectomy  or  iridodesis  have  not  al¬ 
ways  been  able  to  restore  sight — not  even  always  to  protect  against  repeti¬ 
tion  of  inflammation.  The  question  will  come  up  again  under  the  head  of 
treatment. 

The  causes  of  iritis  are  numerous,  being  local  and  constitutional.  As 
local,  we  have  injuries  with  or  without  penetration  of  foreign  bodies,  ex¬ 
tension  from  adjacent  structures,  viz.,  the  cornea,  choroid,  a  swollen  lens, 
detachment  of  retina,  etc. ;  and  we  have  also  the  communication  from  the 
other  eye,  known  as  sympathetic  ophthalmia,  of  which  more  hereafter. 
As  constitutional  causes,  we  have  syphilis  secondary,  tertiary,  and  hered¬ 
itary,  sometimes  intra-uterine  ;  also  rheumatism,  gout,  scrofula,  gonorrhoea, 
variola,  febris  recurrens,  malaria,  and  conditions  which  are  unknown.  The 
local  appearances  give  no  trustworthy  clue  to  the  constitutional  causation, 
except  that  gummy  iritis  may  be  affirmed  to  be  almost  always  syphilitic  ; 
and  the  most  frequent  cause  in  general  is  syphilis,  amounting  to  nearly  fifty 
per  cent.  Bheumatic  and  gouty  are  next  in  order,  and  they  are  apt  to  be 
of  the  serous  type,  and  to  be  both  obstinate  and  recurrent.  Gonorrhoea, 
which  may  or  may  not  be  associated  with  gonorrheal  rheumatism,  I  have 
recognized  to  be  a  cause  by  cases  which  have  fully  removed  my  own  origi¬ 
nal  scepticism  on  this  point. 

Treatment . — The  essential  and  master  remedy  in  iritis  is  sol.  atropine 
sulphatis  ;  it  is  the  beginning,  middle,  and  end.  The  prevailing  fault  is  to 
use  it  with  too  much  caution.  Its  potency  when  the  iris  is  inflamed  is  far 
less  than  when  the  eye  is  normal ;  the  reasons  are  as  follows.  The  power 
of  endosmosis  through  the  cornea  is  impaired  because  its  tissue  is  sur¬ 
charged  with  fluid;  and  the  tension  of  the  globe  is  increased.  The  swollen 
condition  of  the  iris,  the  necessary  inaptitude  of  its  musqtfrafc  fibres  to  con¬ 
tract,  the  hyperemia  and  the  adhesions  combine  to  oppose  its  effect  even 
when  the  solution  has  entered  the  aqueous  chambeyou/or  these  reasons,  a 
solution,  gr.  iv.  ad.  3  j.,  must  be  used  in  such  fr^pehcy  as  will  effect  the 
purpose.  This  will  vary  in  different  cases.  B  fvviu  be  dropped  in  once  an 
hour  or  once  in  two  hours ;  or  it  may  be  priKtn  six  times  an  hour  three 
times  daily,  or  four  times  an  hour  three  tkfi&j  d|ily.  For  iritis  after  extrac¬ 
tion  of  cataract,  I  use  a  solution,  sixteeWgrains  to  the  ounce — the  con¬ 
dition  not  permitting  frequent  institutions,  and  for  this  reason  their 
strength  is  increased.  So  long  as  dsJtain  pernicious  effects  presently  to 
be  described  do  not  occur,  the  ejm  to  dilate  the  pupil  is  to  be  perse ver- 
ingly  pushed  until  it  is  actuaffjra^omplished.  But  there  are  certain  pos¬ 
sibilities  of  harm  in  atrorjia  npE-ro  be  overlooked.  They  are  chiefly  its 
poisonous  constitutional  gi^gfcs.  Patients  quickly  complain  of  dryness  of 


the  throat,  and  it  willifes  Win  to  be  red  and  the  saliva  scanty — this  is  not 
to  be  heeded  as  dangVj^is ;  but  when  a  flushed  face,  a  quick  and  feeble 
pulse,  nausea,  prpsg&tion  and  fainting  appear,  and  when,  as  sometimes 
occurs,  delirium^bynrst  talkative,  afterward  with  delusions  and  violence, 
shows  itself,  theAiraation  is  sufficiently  alarming.  Some  persons  are  speci¬ 
ally  suscepfe&fey  and  are  disturbed  by  small  quantities.  When  such  signs 
appear  tfi^Npropia  must  be  stopped,  alcoholic  stimulants  given,  and,  if 
violent  delirium  exist,  hypodermic  injections  of  sulphate  of  morphia,  gr. 
i  to^r^eteated  as  needful.  To  prevent  poisonous  symptoms,  care  should 
^aken  to  drop  the  solution  into  the  outer  rather  than  into  the  inner  an- 
,nd  hold  the  head  so  that  the  fluid  does  not  readily  flow  toward  the 
eta  ;  pressing  with  the  finger  over  the  puncta  and  sac  is  of  service  to 
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hinder  passage  of  the  solution  into  the  throat.  Another,  but  less  frequent 
and  less  serious  effect  of  prolonged  use  of  atropia,  is  that  it  causes  con¬ 
junctivitis.  This  may  be  measurably  counteracted  by  dropping  between 
the  lids  a  solution  of  alum  or  of  boracic  acid.  Mixing  the  atropia  with 
vaseline,  gr.  iv.  ad.  §  j.,  will  to  a  degree  correct  the  unpleasant  conjunctival 
effect.  A  very  small  bit  is  placed  between  the  lids,  and  allowed  to  melt — 
just  as  the  watery  solution  would  be  used.  If  atropia  must  be  abandoned, 
we  have  a  substitute  in  duboisia  to  be  given  in  the  same  strength  of  solution, 
or  hyoscyamine  ;  but  both  these  are  in  a  degree  liable  to  cause  like  consti¬ 
tutional  effects.  Usually  all  mydriatics  must  be  renounced  until  the  toxic 
symptoms  subside,  and  then  resumed  in  such  degree  as  may  be  tolerated. 
One  may  not  expect  the  full  effect  on  the  pupil  at  the  beginning,  and  if 
there  be  great  hypenemia,  the  use  of  leeches  to  the  temple  will  promote 
its  absorption ;  if  the  anterior  chamber  be  deep  and  the  eye  tense,  para¬ 
centesis  will  greatly  aid  its  effect.  It  is  a  common  experience  that  as  soon 
as  the  pupil  enlarges  to  a  considerable  degree,  say  to  about  six  or  eight 
millimetres,  the  symptoms  speedily  give  way  and  recovery  sets  in.  This 
will  take  place  even  though  some  adhesions  remain.  Yet  in  rheumatic 
iritis  this  happy  sequence  does  not  always  appear.  The  aqueous  remains 
turbid  and  in  large  quantity,  and  pain  may  continue.  It  will  be  well  to 
apply  two  leeches  to  the  temple,  and  paracentesis  may  be  admissible.  It 
is  also  efficient  to  give  a  hypodermic  injection  of  morphia.  Another  rem¬ 
edy  is  the  hypodermic  injection  of  muriate  of  pilocarpine,  gr.  -J-  or 
My  own  experience  is  small,  but  I  am  prepared  to  credit  the  favorable 
assertions  of  Schweigger  and  others  about  it.  Iritis  may  occur  in  persons 
of  gouty  diathesis  as  the  first  token  of  their  constitutional  tendency.  If 
it  appear  when  there  is  great  depreciation  of  health,  the  disease  may  not 
be  violent  in  intensity,  but  is  likely  to  be  most  pertinacious  in  duration, 
and  aggravating  in  its  ups  and  downs.  Nothing  but  gps^ral  hygienic 
measures  will  in  some  cases  be  of  any  value — except,  abmg*  jJtropine. 

An  additional  application  is  warm  water,  and  the  literature  to  be  as 
the  patient  prefers.  Sometimes  for  suppurative  irit^S^pecially  traumatic, 
water  as  hot  as  can  be  borne  is  to  be  kept  conii^Mfiy  applied  for  two  or 
three  hours,  and  this  repeated  three  or  four  thfr^uaily.  To  less  severe 
cases  dry  warmth  is  grateful — a  heated  napkin,  o|  a  bat  of  cotton  and  band¬ 
age.  Cold  lotions  often  disagree  with  iri^/except  the  traumatic  kind, 
and  in  vigorous  persons.  For  a  large  jSfcoportion  of  cases  the  local  pro¬ 
ceedings  will  control  the  attack.  Thei^vnll  be  nocturnal  pain,  for  which 
hot  fomentations  are  to  be  used,  an/frinorphia  or  some  kind  of  opiate  ad¬ 
ministered.  Eubbing  into  the  foiQead  the  oleate  of  morphia  is  a  resource 
of  special  efficiency  when  the  pain  Is  not  very  severe.  Friction  over  the 
forehead  and  temple,  with J^suSScts  and  ointments,  are  uncleanly,  and  if 
they  do  good,  it  is  simpb** fi0|benumbing  the  cutaneous  nerves.  The  fric¬ 
tion  is  often  to  be  comi4mi$led,  but  the  substance  should  be  cleanly  and 
anodyne.  Chlor  of  or  lglinim  ent,  cautiously  applied  to  avoid  its  getting  in¬ 
to  the  eye,  may  be^Jmforting.  To  severe  cases,  especially  with  tenden¬ 
cies  to  relapse,  complement  in  the  room  is  indispensable,  until  the  intensity 
markedly  aba^^^To  debilitated  subjects  this  rule  also  applies,  but  may 
need  modifi^j-ph  in  the  use  of  a  thick  bandage,  and  permitting  them  to 
walk  on  a  piazza  or  where  no  wind  blows,  yet  fresh  air  can  be  enjoyed. 

Constitutional  treatment  will,  in  some  cases,  be  indispensable,  while 
evei^im^me  syphilitic  cases,  providing  their  type  is  mild,  mercurials  are 
ofte€>ot  given  until  the  local  symptoms  subside.  They  are  not  the  great 
on  of  success,  while  atropia  and  the  above  proceedings  are,  and  only 
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need  skilful  use.  But  if  tlie  attack  be  severe,  if  the  pupil  remains  closely 
adherent,  if  there  be  gummy  exudation,  if  the  syphilitic  poisoning  be 
profound  or  there  be  hereditary  syphilis,  mercury  must  be  given  in  its 
most  effective  way.  Inunction  is,  in  many  cases,  the  best  method — rubbing 
into  the  arms,  sides  of  thorax,  or  inside  of  thighs,  about  half  a  drachm 
of  blue  ointment.  If  for  any  reason  this  is  to  be  avoided,  the  protiodide 
of  mercury,  gr.  j.  ter  in  die,  may  be  given,  while  a  rapid  salivation  is  to  be 
had  by  gr.  of  mild  chloride  every  hour.  Oleate  of  mercury,  twenty  per 
cent.,  is  sometimes  with  delicate  skins  to  be  preferred  to  the  blue  ointment. 
In  all  these  cases  salivation  is  to  be  carefully  avoided.  At  its  first  sign,  a 
gargle  of  tannin,  or  of  chlorate  of  potash,  and  diligent  use  of  a  soft  tooth¬ 
brush,  are  to  be  insisted  on.  Mercurial  vapor-baths,  viz.,  3  j.  of  black 
oxide  of  mercury  upon  a  red-hot  iron,  added  to  the  usual  arrangements 
for  a  vapor-bath,  is  an  admirable  way  of  getting  in  the  mercury  without 
disturbing  the  stomach,  giving  it  once  daily.  These  proceedings  are  di¬ 
rected  against  a  case  of  severe  inflammation.  But  it  is  very  common  to 
give  patients  the  so-called  mixed  treatment  of  biniodide  of  mercury,  iod. 
potas.,  and  keep  it  up  long  after  the  eye  has  recovered,  to  counteract  the 
constitutional  poison.  For  special  details  as  to  the  treatment  of  syphilis, 
I  must  refer  to  other  treatises.  See  Keyes  on  syphilis,  in  this  series. 
Syphilitic  iritis  usually  comes  with  a  papillary  or  roseolar  eruption,  about, 
four  to  six  weeks  after  chancre,  while  it  may  be  delayed  to  the  second 
year  or  to  the  tenth  year,  and  it  may  come  as  a  tertiary  symptom.  For 
children  the  mercurial  ointment  is  the  best  treatment,  combined  with 
careful  attention  to  nutrition,  cod-liver  oil,  healthy  and  clean  skin,  etc. 

A  case  of  rheumatic  or  gouty  iritis  will  call  for  alkalies  in  full  doses — Bo- 
chelle  salts,  liquor  potassse,  lithia  water — and  especially  useful  is  the  Turk¬ 
ish  bath.  Sometimes  colchicum  will  prove  its  superiority,  and,  in  general, 
regard  must  be  paid  to  the  phases  of  the  constitutional  ^Jiathesis,  and  to 
the  remedies  which  have  proved  useful  for  other  sympfetas^  Salicylate  of 
sodium  has  been  vaunted  as  of  special  value  in  rhdTM&tic  iritis ;  but  its 
claim,  while  worthy  of  attention,  is  not  yet  fully  g^Nphshed.  _  Turpentine 


oil  in  doses  of  five  drops  in  capsules,  three  tir 
mended.  I  must  also  insist  upon  the  proper  agj^ 
eral  condition,  whether  sthenic  or  asthenm 

sweating  and  diuretics  may  be  exhibit e d ^vill^fr e e dom  ;  in  the  latter  they 
must  be  most  cautiously  given,  and  oftfo  qtCmine  will  be  the  potent  remedy, 
and  stimulants  be  needful  to  build  up  length.  A  feeble  patient  will  always 
have  a  protracted  attack,  and  care 


ily,  has  been  recom- 
iation  of  a  patient’s  gen- 
i^;  Iphe  former,  purgatives  and 
Ifcvifr . " 


carry  him  through  the  long  mis 
Gonorrhoeal  iritis  will  be  / 
treatment  of  the  urethra. 

fwe 


st  be  taken  to  supply  the  means  to 
.  to  keep  step  with  the  success  of  the 


.ave  known  iritis  to  follow  the  introduc¬ 
tion  of  a  sound  in  trea^igMaretliral  stricture,  the  same  patient  having  had 
iritis  with  gonorrhoeaTaSacks.  Iritis  is  often  cured  with  perfectly  nor¬ 
mal  pupil,  or  synechiaettmy  remain.  As  has  been  said  above,  this  fact  has 
been  held  to  accot&Pfor  the  tendency  to  relapses  which  many  cases  ex¬ 
hibit.  That  thjsj0frneasurably  true  must  be  believed.  That  this  is  so  fre¬ 
quently  thej&jf&Nas  has  been  claimed,  is  not  true.  Many  cases  of  extensive 
posterior  syii^hise  are  to  be  remembered,  in  the  experience  of  every  large 
practitioneKm  eye  disease,  which  have  not  had  relapses.  The  operation  of 
corelygjs^as  devised  by  Streatfield  and  modified  by  Passavant,  to  detach 
su^lr^hesions.  The  former  used  a  notched  spatula,  which  was  inserted 
>een  the  iris  and  the  lens,  to  pull  away  the  attachment,  as  with  a  blunt 
The  latter  used  a  pair  of  fine  forceps  to  grasp  and  pull  off  the  iris 
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at  the  adherent  spot.  In  both  cases  the  wound  should  be  in  the  cornea 
and  oblique,  so  that  while  admitting  the  instrument  the  loss  of  aqueous 
should  be  a  minimum.  Care  should  be  taken  not  to  permit  the  iris  to  be 
caught  in  the  wound,  and  not  to  injure  the  capsule.  The  iris  tolerates 
such  an  interference  well,  and  the  operation  may  be  as  many  times  re¬ 
peated  as  the  number  of  the  attachments  may  require  ;  but  it  has  not  sel¬ 
dom  happened  that  the  synechia?  were  re-established.  It  is  wise  to  wait  to 
learn  whether,  in  a  given  case,  there  be  need  to  interfere,  and  then  to 
choose  corelysis  or  iridectomy,  as  the  condition  may  dictate.  For  close 
and  numerous  and  broad  adhesions,  iridectomy  at  the  place  of  attachment 
should  be  chosen  ;  for  a  single  or  two  broad  synechise,  with  an  irritable 
eye,  or  with  tendencies  toward  neuralgia,  corelysis  with  fine  forceps  may 
be  tried,  viz.,  Passavant’s  method. 

The  iris  is  sometimes  glued  to  the  lens  over  a  large  extent  of  surface, 
the  pupil  occluded,  and  the  tissue  atrophied.  To  obtain  sight,  an  iridec¬ 
tomy  will  be  made,  and  when  the  iris  has  been  excised,  a  good  artificial 
pupil  with  jet  black  color  may  result ;  but,  when  healing  is  complete,  no 
better  sight  is  gained.  On  examining  by  the  ophthalmoscope  no  reflex  is 
gotten,  and  by  oblique  illumination  it  is  discovered  that,  by  splitting  of 
the  iris,  its  uveal  lining  remains  upon  the  lens,  and  looks  like  black  velvet. 
For  such  a  condition  there  is  no  remedy  short  of  removing  the  lens,  and 
at  a  later  time  perforating  membranous  obstruction  to  secure  a  final  clear 
opening. 

It  happens  in  the  course  of  iritis,  while  the  process  seems  to  be  going 
on  well,  the  media  not  being  very  turbid,  the  pupil  fairly  dilated,  and 
the  hyperaemia  not  great,  and  while  the  ophthalmoscope  gives  a  good 
reflex,  that  the  vision  is  not  in  such  ratio  as  would  be  expected.  It  is  not 
to  be  supposed  that  the  fundus  can  be  easily  seen  and  the  details  made 
out  in  the  acute  stage  of  iritis,  nor  is  it  prudent  to  subjectt^\trong  light 
an  eye  in  such  condition  ;  but  if  one  has  a  good  refle^^M  other  symp¬ 
toms  are  satisfactory,  a  certain  degree  of  sight  may  be^a^pected.  If  the 
patient  cannot  count  fingers  at  from  three  to  eight  fe£tan  moderate  light, 
there  is  reason  to  fear  deeper  complications,  suoh@clioroiditis,  hyalitis, 
retinitis.  Then  it  may  be  that  optic  neuritis,  jflJh&ove  described,  will  be 


and  treatment  for  some 
[vill  remain  indoors,  and  be 


found.  The  patient  should  be  kept  under  rej 

time  after  the  iritie  symptoms  have  ceasecb  n  _ _ 

subjected  to  all  the  rules  of  prudential  res&^int  as  respects  light,  exertion, 
quality  of  food,  sleep,  mental  activity,  and  very  probably  will  need 
persistence  in  the  antisyphilitic  trerakent  which  has  been  already  insti¬ 
tuted.  Qw 

Sometimes  we  have  to  deaFwitb  chronic  iritis  with  extensive  synechiae, 
and  we  find  the  local  and  conditional  means  almost  ineffective.  The  eye 
remains  hyperaemic  ;  the  globels  perhaps  tense,  perhaps  yielding.  If  tense, 
we  may  conquer  the  trouhjfi/by  iridectomy  ;  if  soft,  the  operation  may  be 
attended  by  excesshse  hemorrhage  and  followed  by  phthisis  bulbi.  Yet 
this  is  not  always  tb^Ssue ;  at  any  rate,  if  left  to  itself,  the  eye  will  be 
lost,  and  'the  oge»M©n  gives  the  best  chance.  Such  cases  really  involve 
the  ciliary  bo^Vl^d  chon 


.'Q 


Jbojw 

A 


choroid,  and  are  always  of  grave  significance. 
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CHAPTER  TO 


THE  CILIARY  BODY. 


This  is  a  zone  five  to  seven  millimetres  in  width,  situated  between  the 
periphery  of  the  iris  and  the  ora  serrata.  It  adheres  near  the  sclero-corneal 
junction  firmly  at  one  spot,  and  is  at  other  parts  more  loosely  attached  to 
the  sclera  by  connective  tissue.  It  is  rather  narrower  on  the  nasal  side 
than  on  the  temporal.  Its  forward  portion  is  thrown  into  projections  from 
seventy  to  eighty  in  number,  which  are  called  its  processes.  These  be¬ 
come  lower  behind  and  run  into  a  flat  surface.  The  zone  is  thus  divided 
into  a  plicated  and  non-plicated  portion.  The  posterior  limit  of  the  latter 
is  the  place  of  beginning  of  the  choroid,  and  at  this  point,  moreover,  is  the 
ora  serrata  of  the  retina.  On  the  interior  face  of  the  ciliary  body  lies  the 
zonula  of  Zinn,  a  transparent  membrane  which  is  continuous  behind  with 
the  envelope  of  the  vitreous,  and  also  consolidated  with  the  prolongation  of 
the  retina,  and  in  front  sends  forward  a  continuation  which  attaches  itself 
to  the  rim  of  the  crystalline ;  there  it  is  called  the  suspensory  ligament 
of  the  lens.  Between  the  ciliary  processes  and  the  sclerotic  is  to  be  found 
a  grayish  substance,  previously  called  a  ligan  now  to  be 


meridional 


muscular.  It  really  consists  of  fibres,  some 


lines  to  join  and  be  lost  in  the  choroid,  others  bei»a«a  them  pass  in  ob¬ 
lique  directions,  and  another  and  innermost  bundM^goes  around  the  eye 
parallel  to  its  equator.  The  last  is  called  muscle,  as  the  merid¬ 

ional  and  oblique  parts  are  known  by  the  lMqJb  of  Bowman  and  Briicke. 
The  muscle  is  known  as  the  ciliary,  and  is  tl^ygent  of  accommodation  (see 
Fig.  3,  p.  5).  The  ciliary  body  consists^ofyKjongeries  of  fine  vessels  gath¬ 
ered  into  rolls  to  form  the  ciliary  fol^s  and  processes,  and  of  other  vessels 
in  great  numbers.  It  is  saturated/roth  pigment,  both  free  and  in  cells, 
and  it  possesses  a  very  large  number W  nerves.  All  that  go  to  the  iris  pass 
through  it,  and  many  are  dest^mlf  for  its  own  function.  The  uncommon 
richness  of  this  region  in  fin^Qfcsels  is  meant  to  furnish  adequate  blood- 
supply  for  secretion  of  t^V^qtaSous  humor  and  nutritive  material  for  the 
maintenance  of  the  crystacfflafe  lens.  The  intricate  plexus  of  nerves,  mingled 
too  with  minute  neryoii^ganglia,  makes  the  ciliary  body  a  region  to  which 
great  importance  attatekes,  both  in  health  and  in  disease. 


Cyclitis  and  Iridocyclitis. 
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It  wl^^superfluous  to  attempt  to  isolate  inflammations  of  this  region 
from^thpse  of  the  iris.  We  cannot  see  the  structure,  and  we  know  its  dis- 
eas^lSvnl  symptoms  in  adjacent  parts.  Much  has  been  collected  in  the  way 


Radiological  description  of  cyclitis,  because,  when  it  is  well  developed, 
J&cleation  is  often  needful.  An  account  of  the  varied  morbid  appearances 
not  necessary,  except  to  say  that  while  we  have  exudation  and  thicken- 
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ing  of  its  structure,  we  also  have  exudation  into  the  posterior  chamber 
and  behind  the  lens,  the  latter  constituting  varied  phases  of  vitreous  opa¬ 
city.  It  may  also  happen  that  exudation  comes  forward  and  is  visible  in 
the  anterior  chamber.  If  serous  exudation  predominate,  we  may  have 
increase  of  tension  ;  but  in  chronic  conditions,  softening  of  the  globe,  ter¬ 
minating  in  marked  phthisis  bulbi,  is  the  issue.  In  a  case  of  iridocyclitis 
we  find  discoloration  of  the  iris  ;  it  is  often  greenish  in  color,  the  tissue  is 
atrophied,  the  periphery  is  retracted  ;  the  outline  of  the  lens  is  conspicuous, 
because  of  total  adhesion  of  the  iris ;  the  anterior  chamber  is  deep,  the 
cornea  is  small,  the  vision  is  extremely  bad.  But  the  signal  symptom  of 
cyclitis,  whether  or  not  associated  with  manifest  iritis  and  hyperaemia,  is 
exquisite  sensitiveness  of  this  region  if  it  is  touched ;  pressing  upon  it  with 
the  tip  of  the  finger,  through  the  lid,  or  by  a  probe  or  pencil,  causes  the 
patient  to  shrink  suddenly  and  spasmodically.  The  exhibition  of  j>ain  is 
as  if  a  nerve-twig  were  pinched  with  forceps,  or  a  dentist  had  driven  a  peg 
into  the  pulp-cavity  of  your  molar.  This  one  symptom  of  painful  sensi¬ 
bility  has  the  gravest  significance :  it  often  dooms  the  eye  to  enucleation. 

There  is  another  kind  of  cyclitis — the  gummy  form — in  which  a  mass  of 
yellow  exudation  occurs  at  some  point,  and,  infiltrating  the  sclera,  renders 
it  soft  and  yielding,  and  it  pushes  out  as  a  tumor  on  the  surface.  It  ulti¬ 
mately  leaves  a  dark  blue  protuberance,  which  may  be  as  large  as  the  tip  of 
the  finger.  This  is  usually  syphilitic.  Sometimes,  as  the  result  of  more 
chronic  inflammation,  the  ciliary  region  becomes  distended  by  a  series  of 
such  prominences  or  staphylomata,  without  there  having  been  at  any  time 
a  distinct  yellowish  exudation. 

The  causes  of  cyclitis  are  usually  the  same  as  those  of  inflammations 
of  neighboring  parts  which  have  the  same  vascular  system.  Especially 
must  we  emphasize  syphilis  ;  but  we  deal  with  it  most  oftenks  the  effect  of 
injuries,  either  with  or  without  the  perforation  of  for^im^odies.  We 
therefore  must  give  special  attention  to  /vv 
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It  is  through  this  zone  that  many  missjtfesVnvd  entrance  into  the  eye. 
Many  times  blows  by  blunt  instruments  upticks,  or  by  the  fist,  if  they 
rupture  the  eyeball,  do  so  in  this  local^Sand  the  line  of  solution  of  conti¬ 
nuity  is  parallel  to  the  cornea.  Often  fhe  rupture  is  not  through  the  whole 
thickness  of  the  sclera,  and  shows  merely  as  a  dark  line  which  may  be 
ectatic  ;  there  may  be  dislocation  of  |he  lens,  tearing  away  of  the  iris  from 
its  periphery,  and  bleeding^froP  tne  aqueous  and  vitreous.  Sometimes 
the  iris  is  folded  back  fromitsHpupillary  border  and  presents  all  the  appear¬ 
ances  of  a  clean  iridecl^rnjy'  If  a  foreign  body,  a  bit  of  steel,  or  a  bird- 
shot  go  into  the  eye,  it^point  of  entrance  may  not  be  detected,  and,  after 
hitting  the  back  of,  globe,  it  may  be  reflected  forward  so  as  to  lodge 
upon  the  ciliary  ^eWn.  It  may  also  come  forward  to  this  part,  as  the 
effect  of  chropi^^tra- ocular  changes.  In  whatever  way  a  foreign  body 
finds  lodgem^feyn  the  ciliary  region,  it  excites  destructive  lesions  and  is 
the  fruitfulN^ike  of  sympathetic  ophthalmia. 

It  is  tj^edless  to  say  more  about  treatment  of  cyclitis  in  this  place,  be¬ 
cause  ^jmpreceding  remarks  upon  iritis  indicate  the  proper  therapeusis  ; 

must  be  added  that,  in  all  cases,  a  longer  period  of  care  will  be 
neafleJl  in  case  the  eye  is  capable  of  preservation,  while  in  no  small  pro- 
►hflion  the  result  must  be  enucleation.  This  must  be  resorted  to  either 
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to  rid  the  patient  of  a  distressing  malady,  for  which  no  cure  is  possible, 
within  such  time  as  the  patient  can  afford,  or  with  preservation  of  useful 
sight ;  or,  on  the  other  hand,  the  question  is  how  to  prevent  harm  to  the 
fellow  eye.  I  may  say  that,  in  some  cases  of  irido-kerato-cyclitis,  where 
the  eye  was  thought  to  be  condemned  to  removal,  and  had  already  become 
soft,  a  large  iridectomy  and  good  nursing  during  many  weeks  have  saved 
an  organ,  not  only  to  be  correct  in  form,  but  of  some  value  in  vision.  But 
large  experience  and  suitable  nursing  facilities  must  be  available  to  get 
this  result,  which  is  really  of  exceptionable  possibility.  One  must  be  pre¬ 
pared  to  enucleate  the  eye  if,  after  an  iridectomy,  the  other  eye  show  dan¬ 
gerous  symptoms.  The  subject  of  traumatic  cyclitis  is  of  such  paramount 

importance  that  it  leads  naturally  to  a  larger 
consideration  of  the  subject  of  traumatic  eye- 
lesions,  and  we  therefore,  at  the  risk  of  some 
repetition,  take  up  this  topic. 

The  figure  represents  a  condition  often 
found  in  cyclitis,  viz.,  great  development  of 
connective  tissue  about  the  ciliary  body  and  in 
the  vitreous.  The  result  is  shrinking  and  ab¬ 
sorption  of  the  vitreous.  It  adheres  to  the 
retina,  and  pulls  it  away  from  the  choroid. 
The  space  between  choroid  and  retina  is  occu¬ 
pied  by  serous  effusion.  The  retina  shrinks 
into  a  cord  which  runs  from  the  optic  nerve  to 
the  ciliary  body.  In  the  illustration  the  lens  has,  by  the  contraction  of 
the  cyclitic  exudation,  been  drawn  forward,  and  presses  against  the 
cornea. 
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CHAPTER  VIII. 

WOUNDS  AND  INJURIES  TO  THE  EYEBALL. 

A  few  words  as  to  foreign  bodies  on  the  cornea.  If  they  adhere  only 
loosely,  they  may  be  wiped  off  with  the  point  of  a  folded  bit  of  rag  or  by  a 
small  swab  of  cotton  on  a  stick  (Agnew).  If  they  are  imbedded,  they  must 
be  removed  by  a  cataract-needle,  or  a  spud.  To  illuminate  the  eye,  a  bi¬ 
convex  lens  is  necessary,  and  the  patient  should  be  near  a  window.  If  one  do 
not  have  an  assistant,  the  lens 
may  be  carried  upon  the  in¬ 
dex-finger,  as  the  cut  shows, 
by  a  suitable  contrivance  (see 
Fig.  84).  In  removing  a  for¬ 
eign  body  the  surgeon  should 
be  behind  and  above  the  pa¬ 
tient — holding  the  upper  lid 
by  the  index  finger,  which 
will  press  the  tarsal  border 
into  the  orbit,  and,  by  the 
middle  finger  resting  on  the 
side  of  the  globe,  help  keep  it  steady.  If  a  bit  of  musUnJ^wApped  around 
the  middle  finger,  its  hold  is  better.  With  this  fin^^the  lower  lid  can 
also  be  pushed  down.  The  manoeuvre  is  illustrai£\in  Fig.  85,  the  lens 
for  illumination  being  on  the  forefinger  of  thQ^ft  hand.  The  way  to 
discover  foreign  bodies  in  the  cornea  is  shown4hy,'Fig.  14,  p.  21. 

We  have  next  to  consider  deeper  injuries  and  the  effects  which  they 
produce,  and  the  possible  presence  of  Kj® reign  body.  A  penetrating 
wound  without  contusion  or  laceratioX^ecomes  grave  according  to  the 
region  it  involves  and  the  depth  to  w^ich  it  penetrates.  If  through  the 
cornea  alone,  and  small,  no  harm  ffj^y  occur,  because  the  iris  may  not  be 
disturbed.  It  amounts  only  to  ^paUicentesis.  If  the  wound  be  large,  the 
iris  will  prolapse  and  reman^  eB$i^led.  It  is  rare  in  any  case  that  effec¬ 
tual  efforts  of  reposition  ^vh^  be  possible.  One  may  try  with  a  small, 
smooth  spatula  of  hardvrukyfer  or  tortoise-shell,  to  gently  push  it  back,  or, 
what  is  more  likely  to  l^^leed,  is  stroking  the  neighboring  cornea  to  loosen 
it  and  excite  the  gogfcractility  of  the  iris,  which  may  draw  it  back.  It  is 
useless  or  harmfulXpr  continue  such  efforts  long,  and  resort  must  be  had 
to  excision  of  th^kaprisoned  tissue.  To  do  this  demands  a  pair  of  toothed 
iris-forceps^  which  should  be  opened  along  the  length  of  the  wound  to 
grasp  the  and  even  be  inserted  into  it  to  catch  and  drag  it  gently 
out.  Thfen  scissors  laid  flat  upon  the  cornea  cut  off  all  that  can  be  gath¬ 
ered  ^rcSmthe  iris  inside  the  part  prolapsed.  Sometimes  the  forceps  must 
bejyse&rbetween  the  lips  of  the  wound,  to  catch  the  iris  on  each  side  sepa- 
The  important  thing  is  to  grasp  lengthwise,  and  not  crosswise  of 
wound.  After  a  prolapse  has  lasted  a  few  days,  there  will  be  neoplas- 
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tic  tissue  formed  upon  it ;  this  need  not  prevent  the  attempt  to  excise  the 
entangled  membrane.  In  a  case  a  week  old,  or  even  more,  a  prolapsed  iris 
can  be  cut  out  without  leaving  a  synechia,  and  it  ought  always  to  be  at¬ 
tempted.  Generally  ether  or  chloroform  will  be  necessary.  The  forceps 


Fig.  85. 


86),  and  they  will 


with  projecting  teeth  are  most  serviceabL 
also  pick  off  bits  of  steel  imbedded  in  the  Coi 

The  region  of  prolapse  is  of  consequence.  When  near  the  pupil  it  is 
least  dangerous,  because  traction  is  l^p,  the  nearer  to  the  periphery  of 
the  iris,  the  greater  the  danger.  TMs  is  true,  even  though  the  amount  be 
small,  if  it  be  near  the  ciliary  r^S fen.  It  has  been  observed  that  while 
cases  of  this  sort  may  recover  idfe0for  some  time  do  well,  they  are  prone 
to  suppurative  iridocyclitis,  ■4  chronic  form  of  inflammation  of  danger- 


Fiu.  8b. 


ous  quality.  XA  wound  which  involves  prolapse  of  iris  and  rupture  of  lens- 
.capsuteJfeAthe  added  dangers  coming  from  rapid  swelling  of  the  lens  and 
cataract  jBesides  excising  the  prolapse,  rigorous  restraint  must  be  en¬ 
forced*  confinement  to  bed,  atropine  used  with  energy,  and  cold-wTater 
ldjSfons.  If  symptoms  do  not  yield,  but  pain  and  hypersemia  continue  and 
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tlie  lens  press  forward,  it  maybe  removed  by  linear  extraction  (vide  infra). 
Sometimes  its  removal  becomes  imperative  because  of  increased  tension 
and  pain,  but  oftener  it  is  better  to  wait.  A  lacerated  and  contused  wound 
of  tlie  cornea,  such  as  is  often  inflicted  by  a  stick  of  wood  in  chopping, 
may  involve  not  only  laceration  of  the  lens-capsule,  but  displacement  of  the 
lens.  The  amount  of  hemorrhage  and  of  laceration  will  determine  the 
treatment.  Unless  there  should  be  evident  symptoms  of  trouble  due  to 
the  swelling  of  the  lens,  or  to  its  being  in  contact  with  the  ciliary  body,  it 
is  better  to  remove  the  prolapsed  iris  and  to  await  developments. 

If  a  wound  have  gone  into  the  ciliary  region,  the  future  of  the  eye  is 
very  precarious,  and  so  in  some  measure  is  that  of  the  other  one.  Con¬ 
tused  wounds  or  blows  on  the  eye  may  rupture  the  cornea,  and  may  tear 
away  the  iris  from  its  periphery.  The  latter  lesion  may  occur  without  the 
former.  A  common  cause  of  such  mischief  is  the  unexpected  pop  of  the 
cork  from  a  soda-bottle.  For  such  lacerations  (called  iridodialysis)  noth¬ 
ing  is  to  be  done  but  to  apply  cold  water  and  atropine,  and  good  nursing. 
A  total  separation  cf  the  iris  has  happened  a  number  of  times,  and  I  have 
seen  it  combined  with  a  small  wound  of  the  cornea,  which  permitted  the 
entire  extraction  of  the  iris.  The  lens  and  deeper  parts  were  not  dis¬ 
turbed,  and  moderate  sight  was  preserved. 

For  injuries  which  cause  hemorrhage  into  the  anterior  chamber  and 
apparently  no  extensive  lesion,  only  ordinary  care  is  needed,  and  the  ab¬ 
sorption  of  blood  will  occur  in  from  one  to  six  days.  But  one  must  be 
guarded  in  prognosis,  because  laceration  of  the  suspensory  ligament  may 
permit  the  lens  to  tilt  back  and  forth,  or  the  latter  may  be  dislocated.  If 
either  of  these  lesions  have  happened,  cataract  may  slowly  come  to  pass,  or 
secondary  glaucoma  with  liyalitis,  choroiditis,  etc.  It  also  happens  that 
contusions  of  the  eye,  which  exhibit  only  slight  visible  marks  of  injury, 
may  be  attended  by  laceration  of  the  choroid,  as  will  be  erred  to  at  a 
later  time. 

Incised  wounds  of  the  sclera,  in  whatever  regioiOr^quire  no  other 
dressing  than  a  bandage  or  closure  of  the  eye,  andfifi^Cnompresses.  But 


sometimes  they  are  so  extensive  as  to  gape,  ar 


a  suture  in  the 


sclera,  including  as  little  of  the  tunic  as  maywSyce,  will  be  proper.  I 
have  seen  a  flap  of  sclera,  turned  up  by  a  bi^ffJgTass  from  the  bursting  of 


a  soda-water  bottle,  lie  w^ell  in  place  and  I 


ye  make  a  good  recovery. 


If  vitreous  protrude,  the  eye  will  be  (fnite  softened,  and  manipulations 
with  a  suture  will  be  liable  to  increa^eNme  prolapse.  An  eye  so  injured 
had  better  be  left  to  itself ;  its  preservation  will  be  very  doubtful,  and  the 
best  chance  is  gained  by  puttin^fe4  patient  to  bed  and  attempting  to 
repress  inflammation.  (s**) 

Injury  of  the  eye  by  biftN^HTron,  such  as  the  heads  of  bolts  or  frag¬ 
ments  struck  off  by  a  ^d^Miammer,  are  apt  to  tear  it  so  extensively  as 
to  be  tantamount  to  its  destruction.  When  the  cornea  and  sclera  present 
an  irregular  wound  and  me  eye  is  sunken  and  filled  with  blood,  the  course 
most  humane  and  4su0ical  is  to  enucleate  it  immediately.  A  prolonged 
and  distressing  inflammation  is  thereby  avoided,  and  an  artificial  eye  may 
be  worn  withh^u  fortnight.  I  would  not  always  remove  the  whole  globe, 
but  might  ^^^^times  be  willing  to  remove  its  anterior  part  with  vitreous 
and  choroid^fuid  leave  the  posterior  half  of  the  sclera  to  shrink  down.  A 
longeru&^pd  for  healing  must  be  expected,  and  a  better  stump  is  gained. 
Tlm^wliole  subject  of  injuries  of  the  eye  requires  careful  considera- 
“ie  Pre°ise  condition  of  the  organ,  and,  while  the  utmost  conserv- 
is  to  be  practised,  we  are  obliged  to  carry  in  our  thoughts  the  pos- 
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sibilities  of  hurtful  effects  which  may  be  communicated  to  the  fellow  eye 
in  that  subtle  way  which  characterizes  sympathetic  ophthalmia.  This  pos¬ 
sibility  often  makes  us  insist  on  removing  an  eye  when  we  would  gladly 
avoid  the  mutilation,  and  to  this  decision  such  circumstances  contribute, 
as  the  patient’s  status  in  life  and  means  of  livelihood,  and  accessibility  to 
competent  advice,  his  occupation,  etc. 

Foreign  bodies  in  the  eye  give  rise  to  most  serious  complications.  If 
larg&  they  may  compel  immediate  extirpation.  To  detect  the  presence  of 
a  large  foreign  body  supposed  to  be  in  the  eye  may  justify  the  use  of  a 
probe,  but  this  instrument  is  to  be  handled  with  the  greatest  cir¬ 
cumspection.  There  must  be  a  wound  quite  large,  and  evidence 
quite  convincing  that  a  large  fragment  has  entered,  to  author¬ 
ize  one  to  put  in  an  exploring  instrument.  It  can  happen  that 
a  fragment  has  entered  through  a  linear  wound  behind  the 


Fig.  87. 


equator,  not  disturbing  the  iris  and  lens,  and  been  stopped  just 
inside  the  globe  ;  a  probe  would  push  it  farther,  and  destroy 
the  little  chance  which  might  have  existed  of  saving  the  organ. 
To  convince  the  patient  or  one’s  self  that  enucleation  is  un¬ 
avoidable,  a  probe  may  be  used  to  detect  a  foreign  body  in  a 
badly  lacerated  globe. 

The  most  embarrassing  cases  are  those  in  which  the  foreign 
body  is  small,  such  as  bits  of  percussion-caps,  bits  knocked  from 
chisels  or  hammers,  bird-shot,  etc.  The  position  they  have 
reached  is  a  chief  consideration.  A  foreign  body  imbedded  in 
the  cornea  may  be  taken  out  from  the  front  by  a  forceps  spoken 
of  before  (p.  214),  or  may  be  pressed  forward  by  putting  a  broad 
needle  behind  it  and  then  catching  it  with  forceps  or  prying  it 
with  a  spud.  But  if  a  foreign  body  have  gone  into  the  anterior 
chamber  and  lie  loose  at  its  lower  edge,  it  may-fee  difficult  to 
discover.  A  drop  of  water  pushed  up  on  tmS&ge  of  the  lower 
lid,  so  as  to  rise  to  the  level  of  the  cornea^pfl  sometimes  bring 
it  to  view,  as  a  penny  in  the  bottom  of  a£\mpty  bowl,  and  hid¬ 
den  by  its  side,  is  brought  to  sight  1  iring  water  into  it.  To 
get  it  out,  a  very  peripheral  woundrSwist  be  made  by  a  narrow 


r^ter-puncture  being  on  either 
gard  paid  to  its  edge  in  cut- 


Graefe’s  knife,  puncture  and 

side  of  the  foreign  body,  and  o _  _ 

ting  out  at  the  angle  of  tlx^^hamber.  It  may  force  out  the 
foreign  body,  or  it  will  bnjig  it  within  reach  of  a  small,  blunt 
hook,  whose  shank  nu^jbe  bent  to  proper  shape.  A  loose 
body  in  the  iris  may  Sometimes  be  coaxed  out  by  a  blunt  hook, 
through  a  woimcki^p*e  cornea  so  placed  that  the  inner  edge 
shall  be  close  tcjwe  foreign  body,  but  shall  allow  the  curved 
portion  of  tbe*lfcjk  to  pass.  I  have  satisfactorily  used  a  pair  of 
forceps  calla^JSlatthieu’s,  with  blades  bent  at  an  angle  of  45°, 
and  noj;  ^pre  than  four  millimetres  long  beyond  the  bend. 
They  Mjfejr  by  playing  around  the  longitudinal  axis  of  the 
handle  (see  Fi^A^.  To  such  cases  the  magnet  which  Dr.  Griming  has 
suggested  mjvftnd  application,  and  I  have  favorable  expectations  of  its 
utility.  D^yriining  has  joined  together  a  number  of  magnetized  steel 
rods,  sepsuarad  from  each  other,  but  in  close  proximity,  and  fitted  at  their 
ends^afe^iron  caps,  one  of  which  is  provided  with  a  delicate  point  of 
maUeaye  iron,  32  mm.'  long,  1  mm.  wide,  and  0. 3  mm.  thick.  This  point 
jins  with  ease  a  weight  of  225  grains.  Chips  of  iron  weighing  from  one 
!ty  centigrammes,  in  the  vitreous  of  animals,  are  attracted  from  a  dis- 
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tance  of  one  to  five  millimetres,  and  easily  withdrawn.  The  larger  the 
piece,  the  more  powerfully  is  it  attracted,  which  is  an  unfortunate  fact  in 
the  applications  which  we  desire  to  make  of  the  instrument.  For  porta¬ 
bility  and  ease  of  manipulation  in  the  vitreous,  this  is  the  best  instru¬ 
ment.  Dr.  Bradford  has  constructed  an  electro-magnet,  needing  but  one 
bichromate  of  potash  cell,  and  having  eight  square  inches  of  negative  ser¬ 
vice.  The  tips  in  the  induction  coil,  which  is  encased  in  hard  rubber,  are 
3^-  inches  long  by  and  of  an  inch  in  diameter.  Their  suspensive 

power  is  11,  16,  and  20  oz.  respectively.  The  greater  power  of  this  in¬ 
strument,  fits  it  for  acting  on  bits  of  iron  inside  the  eye  and  drawing 
them  toward  the  surface,  while  the  coarseness  of  its  points  is  against 
introduction  inside  the  vitreous,  although  it  may  be  passed  into  the  aque¬ 
ous  chamber.  An  important  suggestion  is  that  the  incision  by  which  it 
is  entered  should  not  be  straight,  but  T-shaped,  to  prevent  the  foreign 
body  being  stripped  off  the  magnet  as  it  comes  out  of  the  eye.  For 
further  knowledge  of  the  use  of  magnets,  see  Dr.  Bradford  in  Boston 
Medical  and  Surgical  Journal ,  March  31,  1881.  For  Dr.  Gruning’s  magnet, 
see  New  York  Medical  Becord ,  May  1,  1880.  Dr.  Griming  gives  likewise 
the  history  of  the  early  uses  of  electro -magnets  by  McKeown  of  Belfast, 
and  by  Hirschberg  of  Berlin. 

If  a  bit  of  iron  stick  fast  in  the  iris  and  the  magnet  be  not  available, 
nothing  will  suffice  but  removal  of  a  piece  of  it  with  the  foreign  matter 
included.  The  object  will  be  to  take  out  as  little  iris  as  may  be  necessary, 
and  to  place  the  coloboma  in  the  least  conspicuous  locality.  A  foreign 
body  in  the  lens  will,  except  in  a  very  few  instances,  be  followed  by  cataract, 
and  usually  it  is  better  to  wait  for  opacification  and  some  absorption  to 
occur  before  interfering.  If  great  swelling  arise,  one  may  be  compelled 
to  operate  promptly,  but  considerable  latitude  must  be  allowed  for  various 
contingencies.  A  very  small  particle  may  be  for  a  Ion"  undisturbed, 
and  the  lens  left  to  spontaneous  absorption.  Sometimra^a  discission  may 
be  done  to  hasten  absorption,  or  the  capsule  be  mo^^i’eely  opened,  and 
the  extrication  of  the  foreign  body  be  deferredJR^\  final  performance, 
when  the  capsule  and  foreign  body  may  be  broiighf  out  together.  Usually 
iridectomy  will  have  to  be  done,  either  at  th^^me  of  lens- extraction  or 
preceding  it.  At  other  times  it  may,  b^emA^/of  the  considerable  size  of 
the  object,  be  necessary  to  do  a  regulaneits^uon  of  the  lens  by  a  full  sec¬ 
tion  with  iridectomy.  On  the  other  Ll&kI,  minute  particles  entering  thef 
lens  through  the  iris  are  never  discdQlred,  and  are  to  be  left  alone.  The 
cataract  in  time  is  gotten  rid  of  tfpkl  partial  vision  restored,  while  the  in¬ 
truder  makes  no  sign  of  its  prpsjmce.  Years  may  pass  without  evil  hap, 
and  possibly  it  may  never  amp^Sit  there  is  no  absolute  security.  Cases 
of  trouble  after  immunity  j&Nmany  years  are  on  record.  The  case  should 
be  left  to  the  indication  which  may  arise. 

When  a  foreign  boi^M  small  size  finds  its  way  into  the  vitreous,  we 
have  a  portentous 4c^j  Under  certain  favorable  conditions  it  is  capable 


Fig.  88. 


in.  For  instance,  it  may  have  entered  behind  the  crystalline, 
.iscovered  in  the  vitreous  by  the  ophthalmoscope.  Dr.  Knapp  has 
ans  of  a  grooved  hook  (see  Fig.  88),  removed  a  piece  of  percussion 
hus  situated,  first  making  a  meridional  wound  in  the  sclera  near  the 
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point  of  lodgement,  and  as  a  bead  of  vitreous  appeared,  the  body  came 
toward  the  wound;  upon  the  second  trial  with  the  hook  it  was  brought  to 
view  and  removed.  The  patient  recovered  good  sight.  Subsequently  a 
cyst  was  formed  in  the  iris,  which  also  was  successfully  operated  upon. 

Under  such  conditions,  the  magnet  is  the  most  effective  appliance  for 
pieces  of  iron  or  steel.  Forceps  cannot  be  depended  on,  nor  does  the 
attempt  to  operate  with  an  ophthalmoscopic  mirror  before  the  eye  make  the 
performance  more  certain  of  success.  Too  often  the  foreign  body  is  out  of 
sight,  and  then  no  effort  can  be  of  use,  except  a  chance  endeavor  with  the 
magnet ;  while  the  additional  lesion  of  the  operation  may,  if  fruitless,  make 
the  case  worse.  An  eye  enclbsing  a  foreign  body  is  usually  doomed.  A  spe¬ 
cial  tendency  to  rebound  from  the  back  of  the  eye  forward  to  the  ciliary 
region  has  been  demonstrated  by  Dr.  Berlin,  and  if  it  reach  this  locality 
fatal  trouble  will  ensue.  A  long  time  may  elapse  before  it  comes,  but  it 
usually  consists  in  development  of  hyalitis  with  formation  of  connective 
tissue  in  the  vitreous,  which  contracts,  becomes  adherent  to  the  retina  and 
pulls  it  from  the  choroid,  while  a  yellowish,  serous  fluid  fills  the  subre- 
tinal  space.  The  detachment  of  the  retina  in  time  becomes  total,  so  that 
it  stretches  from  the  optic  nerve  to  the  ora  serrata  in  a  cord  or  funnel, 
with  its  base  forward.  Sometimes  the  retina  will  be  pinned  fast  to  the 
choroid  at  the  place  of  impact  of  the  body.  The  ciliary  body  will  be  infil¬ 
trated  with  connective  tissue,  the  choroid  atrophied  or  otherwise  degener¬ 
ated,  the  lens  opaque.  The  globe  may  be  reduced  in  tension,  and  some¬ 
times  in  diameter  markedly.  The  above  sketch  applies  with  variations  to 
many  cases,  whether  the  intruding  body  be  in  one  or  another  part  of  the 
vitreous  chamber.  The  eye  becomes  sightless,  and  usually  brings  on  the 
symptoms  of  sympathetic  ophthalmia.  The  records  of  pathology  are  rich 
in  descriptions  of  eyes  enucleated  because  of  such  accidents.. 

The  surgeon  called  to  a  case  of  foreign  body  in  the  vto^Dus,  which  he 
finds  that  he  cannot  remove,  is  obliged  to  give  a  judgm^fkas  to  immedi¬ 
ate  extirpation.  He  has  to  satisfy  the  patient  that  iti^l1  the  eye.  Some¬ 
times  this  is  not  easy  for  a  layman  to  believe,  becaq^fr  wound  of  entrance 
may,  if  through  the  sclera,  be  almost  imperceptible,  ►  or  it  may  become  so 
in  a  few  days.  Fine  bird-shot  may  enter  and  leave  absolutely 

no  trace  of  tlieir  passage.  Dr.  Williams,  aN2fo3;innati,  reported  an  eye  in 
which,  at  its  examination,  one  wound  alo^Jcould  be  found,  while  three 
shots  were  lodged  inside  of  it.  Bedumon  of  tension  is  often  produced 
very  early,  sight  will  be  very  dim,  and  i©  ophthalmoscope  may  show  blood 
in  the  vitreous,  or  possibly  hemorrhage  on  some  part  of  the  fundus.  An 
absolute  scotoma  or  limitation  oM*|M  may  oe  found.  Such  symptoms  are 
conclusive.  Immediate  enudeif^pH/is  not  often  done,  but  the  progress  of 
the  case  observed.  Shoul^^^reaction  be  great  and  with  much  pain, 
the  operation  may  be  on,  and  will  usually  not  be  declined.  But 

if,  as  often  occurs,  reacljjgri)  be  moderate,  and  the  eye  little  troublesome, 
the  patient  will  no^  wjjlingly  consent  to  part  with  it.  Under  certain  con¬ 
ditions,  enucleati(m>5j«M  not  be  recommended.  But  a  strong  statement 
must  be  made  /^LJo  the  probable  necessity  for  so  doing  before  a  long 
period,  becau&^ib  other  eye  will,  in  time,  exhibit  sympathetic  symptoms. 
This  warnmgvrnist  be  most  impressively  and  distinctly  given.  If  the  pa¬ 
tient  live  neaV  a  competent  surgeon,  if  he  be  watchful  of  his  own  condition, 
if  int^h4$At,  and  if  the  eye  be  of  nearly  normal  look,  he  may  be  permitted 
to  retaS^it  until  the  time  of  absolute  necessity  for  its  sacrifice  shall  come. 
No^dittle  consideration  is  to  be  given  to  the  social  position  and  sex  and 
^©foundings  of  the  person.  But  if  the  person  live  at  a  distance  from  com- 
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petent  surgeons,  if  he  be  stupid  and  can  ill  afford  loss  of  time,  if  the  foreign 
body  probably  is  large,  if  there  be  tenderness  over  the  ciliary  region,  or 
notable  softening  of  the  eye,  the  operation  should  not  be  delayed.  How¬ 
ever  distressing  may  be  a  firm  insistance,  it  is  the  surgeon’s  duty.  Wounds 
by  bird- shot  are  most  deceitful.  It  is  possible  for  them  to  go  entirely 
through  the  globe,  yet  more  often  they  do  not.  In  fact,  it  does  not  make 
much  difference  in  the  ultimate  issue  of  such  a  case  whether  the  shot  lodge 
or  go  through  the  eye.  The  processes  of  hyalitis,  choroiditis,  etc.,  above 
sketched,  are  equally  liable  to  be  begun,  although,  perhaps,  not  equally 
soon,  and  the  eye  will  have  to  come  out.  The  danger  to  the  patient  lies  in 
the  subtle  and  unappreciated  character  of  the  early  symptoms  of  sympa¬ 
thetic  ophthalmia  and  in  his  false  security.  As  will  hereafter  be  shown, 
there  is  time  during  which  interference  may  be  effected,  and  this  period  of 
grace  will  not  last  long.  Too  often  it  falls  to  the  surgeon  to  see  a  patient 
who  has  allowed  the  second  eye  to  go  too  far  on  the  road  to  ruin  to  admit 
of  its  being  rescued. 

It  remains  to  state  a  rather  uncommon  lesion  which  can  cause  sympa¬ 
thetic  ophthalmia,  namely,  burns  of  the  eye.  I  have  seen  one  case  where 
caustic  lime  was  the  cause,  and  the  eye  had  to  be  extirpated  in  two  weeks, 
because  of  mischief  in  the  other.  Usually  burns  are  not  followed  by  any 
such  misfortune,  their  injurious  effects  being  confined  to  the  surface  of  the 
globe. 
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CHAPTER  IX. 

SYMPATHETIC  OPHTHALMIA. 

Under  this  head,  a  large  variety  of  lesions  are  included,  and  it  seems 
fitting  to  discuss  the  subject  in  this  place.  .  The  lesions  are  practically 
divided  into  sympathetic  irritation  and  sympathetic  inflammation. 

Under  the  head  of  irritation  we  have  the  symptoms  of  weariness,  short¬ 
ening  of  the  range  of  accommodation,  photophobia,  sometimes  phosphenes, 
watering  of  the  eyes,  and,  as  a  result  of  these  troubles,  inability  to  use 
them,  and  sometimes  limitation  of  the  field.  The  conspicuous  sign  is  the 
photophobia  and  reluctance  to  use  the  eyes.  As  sympathetic  inflammation, 
we  have  iritis  serosa,  irido-cyclitis,  irido- cyclo-choroiditis  (irido-choroi- 
ditis),  retinitis,  and  neuritis ;  much  less  frequently  have  been  recorded 
conjunctivitis,  keratitis,  and  neuralgia.  The  dangerous  and  frequent  in¬ 
flammations  are  those  of  the  uveal  tract,  especially  irido-cyclitis.  It  is 
needless  to  repeat  what  has  been  said  descriptive  of  this  lesion,  but  some 
additional  remarks  may  be  useful.  A  faint,  circumcorneal  injection,  per¬ 
haps  a  very  narrow  zone,  the  discovery  of  a  few  pupillary  adhesions,  and 
of  a  slight,  possibly  local  discoloration  of  the  iris,  with  a  little  loss  of  sight, 
betokens  the  onset  of  iritis  serosa,  and  is  to  be  esteeine^mdanger-signal 
of  the  highest  importance.  The  same  process,  more^aN^hnced,  gives  de¬ 
posits  on  the  posterior  surface  of  the  cornea,  fogg^M^fueous,  turgid  iris, 
more  numerous  adhesions,  and  deeper  sinking  of  with  more  decided 
ciliary  injection.  These  symptoms  have  beem  ffllpuly  enumerated.  The 
tension  may  be  a  little  plus  and  the  eye  nojr5s*nful,  except  on  touching 
the  ciliary  zone.  /Sv 

Irido-cyclitis  plastica  does  not  oft^i  Wtffeeed  the  previously  described 
symptoms,  but  may  do  so,  while  genially  its  advent  is  from  the  start 
marked  by  exudation  in  the  tissue  aUthe  iris,  thickening  and  befogging 
it,  causing  adhesions,  not  only  at  t|g^ pupil,  but  upon  the  posterior  surface. 
Sometimes  hypopyum  appears,  stoning  through  the  periphery  of  the  iris, 
and  not  infrequently  small  hej^rmages  are  seen.  The  vitreous  may  be¬ 
come  hazy,  and  exudatiomM>pear  behind  the  lens.  For  a  short  period 
tension  may  be  increased, Uyat  softening  soon  sets  in,  ciliary  injection  be¬ 
comes  intense  and  dilB^,  the  eye  painful  and  very  tender  to  the  touch, 
and  sight  extremely (J^duced. 

By  statistics  cefe^Cxed  by  Alt,  in  110  cases  of  enucleation  we  learn  that 
73  per  cent.^  taAifffections  of  the  uveal  tract  and  retina,  27  per  cent, 
affections  oO&^ uveal  tract  alone ;  one  case  had  affection  of  the  retina 
alone.  In%M^per  cent,  of  these  cases  the  symptoms  of  sympathetic  irrita¬ 
tion  had  occurred,  and  98  per  cent,  of  them  had  lesions  of  the  uveal  tract, 
whil^Sfa^  per  cent,  had  also  affections  of  the  retina  and  optic  nerve. 
Thi§  sfeows  most  signally  how  irritative  symptoms  pass  into  or  concur 
wiQytissue-lesions  of  the  retina  and  the  uveal  tract,  and  justify  the  urgency 
l^ph  which  such  symptoms  must  be  regarded.  Among  Alt’s  cases  are  in- 
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eluded  19  per  cent,  in  which  panophthalmitis  had  set  in.  This  condition 
cannot  any  longer  be  held  to  be  a  preventive  against  sympathetic  trouble. 
Both  the  ciliary  nerves  and  the  optic  nerves  are  the  seat  of  alterations, 
and  may  be  the  means  of  transmission  (see  Arch .  of  Ophth.,  September, 
1881,  p.  277). 

The  causes  of  sympathetic  ophthalmia  have  already  been  alluded  to,  but 
an  enumeration  taken  from  an  author  of  extraordinary  accuracy  and  large 
experience,  Prof.  Arlt  of  Vienna,  which  I  can  endorse  from  my  own  obser¬ 
vation,  will  enforce  the  subject.  1st.  Traction  of  the  iris  by  an  ectatic  cor¬ 
neal  cicatrix  (partial  or  total  staphyloma).  2d.  Prolapse  of  iris,  at  the 
corneal  margin  (cystoid  cicatrix).  3d.  Sunken  scars,  with  entanglement 
of  the  ciliary  body  caused  by  penetrating  wounds.  4th.  Ruptures  of  the 
globe,  by  contusions  of  the  ciliary  region.  5th.  Operations  for  cataract, 
of  which  Becker,  in  1875,  reported  after  flap-extraction  seven  cases,  and 
after  Graefe’s  extraction,  eleven  cases,  and  four  cases  operated  on  in  other 
ways,  making  a  total  of  twenty-two  cases.  6th.  Operations  of  sclerotomy 
(probably  when  the  iris  is*  entangled).  7th.  Perforating  wounds  of  the 
lens.  8th.  Luxations  of  the  lens,  under  which  head  operations  for  reclina- 
tion  or  couching  make  a  large  contingent.  9th.  Calcified  lenses.  10th. 
Intra-ocular  cysticerci.  11th.  Choroidal  tumors.  12th.  Foreign  bodies 
in  the  eye.  13th.  Ossifications  in  the  choroid.  14th.  The  wearing  of  an 
artificial  eye  after  it  has  become  roughened  by  corrosion.  The  list  is  long 
enough,  but  does  not  include  some  rare  causes.  It  wfill  be  noted  that 
operations  on  the  eye  may  be  followed  by  sympathetic  trouble.  Critch- 
ett’s  operation  of  iridodesis  (artificial  prolapsus  iridis)  has  on  this  ac¬ 
count  been  almost  abandoned.  Iridectomy,  when  the  angles  of  the  cut 
are  caught  in  the  wound,  even  though  cystoid  cicatrix  does  not  occur,  has 
been  followed  by  this  result.  Cataract  extraction  has  the  same  liability. 
The  flap  method  is  less  prone  to  it  than  Graefe’s  methsA  but  the  very 
large  preponderance  of  the  latter  over  the  former  rend&@*5«nparison  be¬ 
tween  the  two  methods  impracticable.  The  numb<  5ich  Becker  col¬ 
lected,  viz.,  eleven,  has  since  1875  been  largely  incased ;  but  we  know 
nothing  yet,  with  accuracy,  about  its  percentag^./"^- 

The  interval  which  may  elapse  before  the  j^fbie  begins  is  usually  be¬ 
tween  four  and  six  weeks,  while  a  few  casegr^Onucli  earlier  outbreak  are 
recorded  (I  once  noted  an  interval  of  oni^J/vo  weeks),  and  the  period  of 
exemption  may  extend  to  twenty  years.  *^[ii  these  late  cases  the  cause  is 
ossification  of  the  choroid,  or  what  (^often  loosely  called  an  inflamed 
stump. 

Treatment. — The  added  expeirfeippe  of  fifteen  years  has  made  the  ques¬ 
tion  of  treatment  more  comnkc^ted/than  when  the  advantages  and  neces¬ 
sity  for  enucleation  were  fir^Shnounced.  We  still  have  to  declare  that 
enucleation  of  the  mischie^^s  eye  is  the  only  trustworthy  remedy.  But 
we  are  embarrassed  by  classes  of  facts :  that,  on  the  one  hand,  some 
cases  of  sympatlietic^erous  iritis  have  been  known  to  get  well  without 
enucleating  the  offgMSfig  eye ;  and  second,  that  enucleation  does  not  al¬ 
ways  protect.  Tjfej&rst  class  of  cases  are  extremely  uncommon.  Under 
the  second  lma*Mr  is  to  be  said  that  it  is  not  claimed  that  enucleation  will 
afford  proft^t^m  or  bring  about  recovery,  unless  done  before  pronounced 
symptomskhaVe  appeared.  Therefore  it  must  be  performed  early,  during 
the  stjpl^f  irritation,  or  at  the  very  onset  of  the  inflammatorv  state. 
To  ^nueilate  when  the  first  eye  (the  mischief-maker)  is  in  acute  inflam ma- 
tiorf^  held  to  be  dangerous,  because  the  operative  interference  is  added 
tqgjhe  provocation  under  which  the  second  eye  suffers,  and  tends  to  bring 
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about  in  it  the  dreaded  so-called  malignant  irido-cyclitis.  In  this  opinion 
I  do  not  concur.  It  has  also  been  shown  that  after  enucleation  the  second 
eye  may  remain  quiet  for  some  days,  and  then  break  out  in  inflammation, 
and  even  be  lost.  This  catastrophe  clearly  shows  that  the  usual  relations 
between  the  eyes  could  not  in  such  a  case  exist.  A  number  of  weeks  or 
months  may  elapse  after  enucleation,  and  the  second  eye  may  be  attacked. 
In  this  case  the  cause  may  be  the  entanglement  of  a  ciliary  nerve  or  of 
the  optic  nerve  in  the  orbital  cicatrix.  Opening  the  scar  and  excising  the 
end  of  the  optic,  and  also  any  tissue  which  may  have  been  found  on  pre¬ 
vious  careful  exploration  to  be  tender  upon  pressure  with  a  small  instru¬ 
ment,  has  three  times  in  my  experience  arrested  the  mischief  in  the 
remaining  eye.  Moreover,  an  artificial  eye  sometimes  makes  excessive 
irritation  in  the  orbit,  and  this  being  dispensed  with,  relief  of  sympathetic 
symptoms  follows.  It  is  also  to  be  said  that  there  is  much  more  chance 
of  abatement  of  symptoms  in  the  second  eye  if  the  patient  be  kept  under 
stringent  conditions  of  protection  and  nursing.  It  has  been  under  these 
favoring  circumstances  that  cases  of  sympathetic  trouble,  usually  simple 
iritis  serosa,  have  eventually  recovered  when  enucleation  has  not  been 
done.  It  is  therefore  not  for  the  surgeon  to  hesitate  in  declaring  the 
necessity  for  an  operation  on  the  offending  eye,  because,  while  there  may 
be  chances  for  the  patient  to  escape,  if  he  be  contumacious,  or  be  hindered 
by  circumstances,  he  assumes  great  risks.  We  cannot  yet  say  that  our 
knowledge  of  these  cases  is  perfect,  but  we  must  hold  fast  to  such  knowl¬ 
edge  as  shall  insure  the  greatest  probabilities  of  benefit. 

Within  three  years  a  less  severe  alternative  than  enucleation  has  been 
proposed,  viz.,  section  of  the  optic  and  ciliary  nerves  of  the  offending  eye. 
To  this  proceeding  many  otherwise  recusant  patients  w7ould  consent.  But 
the  offending  eye  often  has  a  certain  degree  of  sight,  or,  by  operation,  such 
as  the  removal  of  cataract  or  by  iridectomy,  may  becon^e^^kible  of  sight. 
Its  vision  may  be  better  than  in  the  other  eye,  wThich 
through  its  stages  of  sympathetic  inflammation.  TJ# 
no  one  would  think  of  optico-ciliary  neurectomy, 
volve  great  hemorrhage  and  sharp  orbital  callus, 

know  how  much  protection  it  can  afford.  It/-fib#vev„, _  _ _ 

sideration,  and  is  being  extensively  test^fTVs^  have  done  it  three  times 
without  mischance  surgically,  and  have^icKhM  sympathetic  trouble.  The 
operated  eye  is  liable  to  grow  softer, may  even  become  considerably 


|§pA’haps,  passed 
these  conditions 
Is  operation  may  in- 
and  we  do  not  yet 
yever,  has  claims  to  con- 


smaller. 

It  is  not  a  trifling  matter  to  dgj 
sightless,  may  not  be  a  notable 


necessity  for  an  artificial  ey 
pense  to  be  considered,  bu 
up  because  of  shrinking*T)!si 


ve  a  person  of  an  eye  which,  though 
amity  and  may  not  be  painful.  The 
'only  a  trouble,  and  to  the  poor  an  ex- 
Ir  a  number  of  years  it  often  must  be  given 
e  conjunctival  sac.  The  personal  deformity 
becomes  a  grief,  and  «*|£|n  makes  it  difficult  for  clerks,  shop-girls  and 
others  to  find  emplgjanent.  I  therefore  deliberate  most  carefully  over  a 
case  in  which  enuA/rfion  is  to  be  considered.  If  an  iridectomy  in  the 
offending  eye,  osAs^noval  of  a  foreign  body  or  of  a  lens,  can  allay  its  irri¬ 
tability,  whAjNgssiduous  care  is  given  to  the  patient’s  surroundings,  I  re¬ 
frain  from^nkcleation  so  long  as  the  symptoms  of  the  fellow  eye  are 
mainly  tfipso  of  irritation.  But  if  actual  inflammation,  as  shown  by  pupil- 
jons  or  other  signs,  takes  place  and  does  not  yield  to  atropia 
y  tried,  or  if  neuro  retinitis  appear,  enucleation  is  the  safe  and 
:t  thing.  Optico-ciliary  neurectomy  may  be  tried  in  case  there  is  no 
sign  body  or  growth  in  the  eye  and  it  have  a  satisfactory  form  and  ap- 
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pearance,  and  there  be  no  reason  to  expect  great  hemorrhage  or  reaction. 
If  this  operation  fail  to  give  relief  promptly,  or  even  within  forty-eight 
hours,  enucleation  must  be  done. 

When  an  eye  has  reached  the  acute  stage  of  sympathetic  inflammation, 
no  operative  interference  upon  it  is  to  be  done  with  any  view  of  relief,  ex¬ 
cept  to  remove  pain.  An  iridectomy  may  be  followed  by  relief  of  pressure, 
but  by  no  gain  of  sight,  because  the  gap  is  soon  filled  up  by  new  tissue. 
An  operation  upon  an  eye  which  has  gone  through  the  acute  stage  and  be¬ 
come  quiet,  does  no  good.  To  make  a  clear  pupil  is  usually  impossible, 
because  the  iris  pulls  off  in  shreds,  or  the  uveal  layer  is  left  sticking.  Even 
relief  of  pain  is  often  temporary.  It  is  best,  when  sympathetic  irido-cyclitis 
is  in  full  march,  to  treat  it  by  medical  means  and  assiduous  nursing,  ex¬ 
pecting  it  to  last  for  six  to  eight  weeks  or  for  months,  and  carry  the  patient 
through  as  may  be  possible.  In  time  the  interior  of  the  eye  may  grow 
more  clear,  and  through  a  very  small  and  clouded  pupil  the  patient  may  in 
twelve  months  gain  useful  sight.  The  temptation  to  operate  in  such  cases 
should  be  resisted  so  long  as  the  lens  has  clearness.  But,  when  cataract 
comes,  the  operation  must  be  such  that  lens  and  iris  must  be  taken  out 
together.  This  will  be  described  hereafter.  Even  under  these  circum¬ 
stances  I  have  been  greatly  disappointed  by  the  results  of  some  cases  in 
which  a  succession  of  operations  to  gain  a  clear  pupil  have  been  faithfully 
tried.  The  globe  would  become  soft,  and  the  pupil  close,  and  though  light 
perception  remained,  there  was  no  gain  in  useful  vision.  Mr.  Critchett,  of 
London,  has  very  lately  suggested  operating  upon  these  cases  by  means  of 
two  needles,  to  procure  absorption  of  the  lens.  The  first  discission  to  be 
very  carefully  done,  and  only  to  open  the  capsule  ;  the  lens-matter  appeal's 
and  the  eye  is  left  to  events.  After  a  time  the  same  careful  operation  is 
repeated,  and  even  a  third  may  be  needed  before  all  of  the  lens  has  been 
absorbed  and  a  free  hole  gained  through  the  membranous  obstruction. 
The  condition  of  success  in  these  proceedings  will  be  avoidance  of  all 
violence  to  escape  the  tendency  to  reproduction  of  ^ranective  tissue  and 
occlusion  of  the  aperture.  Months  will  pass  befo^e^ne  result  is  gained. 
The  mode  of  using  the  needles  is  represented  onpviaW  page. 

A  description  of  the  operation  of  optico-ciliiiry  neurectomy  and  of 
enucleation  will  be  given  hereafter. 
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CHAPTER  X. 


FUNCTIONAL  TROUBLES  OF  THE  IRIS— MYDRIASIS— MYOSIS— 

HIPPUS. 

A  very  large  pupil  belongs  to  many  myopes,  because  they  do  not  use 
their  accommodation.  A  large  pupil  is  often  the  token  of  anaemia  and  de¬ 
bility  ;  but  mydriasis  means  permanent  enlargement  of  the  pupil.  Paralysis 
of  the  sphincter  iridis  occurs  as  the  result  of  paralysis  of  the  third  (motor 
oculi)  nerve  most  frequently,  and  is  usually  associated  with  double  vision 
and  loss  of  accommodation.  It  may  occur  without  any  such  symptoms, 
and  is  then  supposed  to  be  due  to  deficient  innervation  in  the  ganglia 
contained  in  the  iris,  or  to  cerebral  disease.  It  occurs  from  overtaxation 
of  the  eye,  as  I  have  seen  in  a  distinguished  artist  who  once  painted  minia¬ 
tures.  A  most  common  cause  is  diphtheria,  when  not  only  will  the  pupil 
be  enlarged,  but  the  accommodation  be  paralyzed.  Atropia  is  sometimes 
fraudulently  used,  and  the  mydriasis  which  it  occasions  differs  from  that 
caused  by  paralysis  of  the  motor  oculi  in  that,  when  the  latter  is  the  cause, 
the  use  of  atropia  makes  the  pupil  still  larger.  A  functional,  but  habitual 
enlargement  of  the  pupil,  is  seen  as  an  early  token  in  some  cq^es  of  insanity. 
A  permanent  mydriasis  occurs  in  meningitis,  hydrocephaiu^ and  cerebral 
tumors  ;  it  also  occurs  in  absolute  amaurosis,  because  the  reflex  action  of 
the  retina  is  destroyed.  ^ 

Treatment — The  nature  of  the  cause  ed,  whether  syph¬ 
ilis,  rheumatism,  orbital  growths,  dipht]  uses,  etc.  These 


st’fie  local  treatment  is  the 
latter  may  be  used  in  so- 


will  determine  the  treatment  in  a  general  wa; 
use  of  electricity,  or  of  sulphate  of  eserinjTTN 


lution  of  gr.  ss.  to  gr.  ij.  ad.  1  j.,  as  pft^Jas  it  requires  to  be  renewed. 
Hydrochlorate  of  pilocarpine,  gr.  ij.  adXg.,  is  less  painful  and  sufficiently 
efficient.  In  fact,  the  local  treatment©of  minor  value  as  compared  with 
the 


Continuous  contract  the  pupil  is  caused  by  irritation  of  the  fifth 
nerve,  as  when  a  foreig\Jj)bdy  is  on  the  cornea,  or  by  whatever  may  cause 
ciliary  neuralgia.  4iW)low  on  the  cornea  will  sometimes  cause  mvosis, 
which  will  resist  tk&s^aost  vigorous  use  of  atropine  for  hours.  Irritations 
of  the  brain  at  tlJumgin  of  the  third  nerve,  or  beginning  meningitis,  have 
the  same  effaev^Yhe  poisonous  influence  of  opium  acts  in  this  way,  while 


eserine  produce  myosis  by  direct  influence  on  the  nerves 


Myosis  .from  paralysis  of  the  dilating  fibres  of  the  iris  is  the  result  of  a 
lesijmojf  nerve-centres,  and  especially  of  the  cervical  spinal  cor^,  or  it  may 
be(^ised  by  lesions  of  peripheral  fibres  of  the  great  sympathetic  in  the 
j@k.  Horner  has  called  attention  to  a  condition  originating  in  paralysis 
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of  the  sympathetic  in  the  neck,  in  which  there  is  flushing  or  sweating  of 
half  the  face,  slight  protrusion  of  the  globe,  partial  ptosis,  and  contraction 
of  the  pupil. 

Treatment  need  not  be  specially  discussed. 


Hrppus 


is  a  term  applied  to  rapid  contraction  and  dilation  of  the  pupil.  I  have 
never  seen  it,  and  simply  give  the  definition.  It  is  not  the  same  as  tremu¬ 
lous  iris,  which  is  often  seen,  and  means  that  the  anterior  part  of  the  vitre¬ 
ous  is  fluid,  and  that  the  suspensory  ligament  of  the  lens  is  torn  or  much 
relaxed.  The  same  is  often  seen  after  extraction  of  cataract. 


Tumors  of  the  Iris 


are  rare.  They  are  generally  sarcomata,  either  white  or  pigmented.  What 
is  called  granuloma  is  usually  simply  a  mass  of  granulation- tissue,  the  re¬ 


sult  of  healing  after  a  wound  or  of  extensive  ulceration  of  the  cornea. 


Cysts  of  the  iris  are  more  frequent.  They  are  the  effect  either  of  saccu¬ 
lation  of  the  iris  in  consequence  of  a  wound  or  operation,  or  they  result 
from  the  proliferation  of  cells  introduced  into  the  anterior  chamber.  For 
instance,  if  cilia  should  fall  in  through  a  wound,  cells  from  the  sac  of  the 
hair  have  been  assigned  as  the  beginning  of  a  cyst.  In  all  cases  the  cyst 
is  very  transparent ;  it  may  be  in  the  substance  of  the  iris,  or  simply  lift 
its  epithelial  layer.  It  is  lined  with  cells,  and  expands  gradually,  pressing 
back  the  iris,  and  may  disturb  vision  seriously.  If  not  dealt  with,  it  would 
set  up  internal  inflammation  and  destroy  the  eye.  The  treatment  is  to  ex¬ 
cise  the  cyst ;  puncturing  it  is  ineffectual.  In  its  excision  the  cyst  may 
be  always  expected  to  rupture.  To  make  an  incision  er  size  at  the 


limbus,  a  puncture  should  be  made  near  the  cyst  with 


je^s  knife,  large 


enough  to  enter  a  scissors-point,  and  by  this,  with  sucgjrekve  clips,  each  of 
which  shall  not  cut  more  than  two  millimetres,  tligrapund  may  be  made 
as  large  as  needful.  I  have  seen  the  wound  comnL^d  without  puncturing 
the  cyst,  and  the  same  might  possibly  be  don&tw a  very  narrow  Graefe’s 
knife.  Iris-forceps  then  grasp  the  cyst,  amT^i|^f  it  the  iris  to  which  it  is 
attached,  and  then  the  rupture  takes  placef^ wSe  must  be  taken  to  remove 
the  whole  sac,  and  not  to  leave  any  ti^u^fying  in  the  wound.  Healing 
occurs  kindly.  A  relapse  is  sometim^gybserved.  If  the  case  be  allowed 
to  go  too  long,  the  eye  may  requiro^eimcleation,  because  the  cyst  may  in¬ 
vade  the  ciliary  region. 

Coloboma  of  the  iris  is  a  congehital  defect.  The  fissure  is  generally 
downward,  may  be  partial  oq  complete,  and  may  or  may  not  extend  to  the 
choroid.  It  may  affect  ojjqp^both  eyes.  It  is  sometimes  accompanied  by 
microphthalmus.  Irid^emm,  or  total  want  of  iris,  is  a  rare  congenital  de¬ 
fect.  the  pupil  is  closed  by  a  membrane.  Shreds  of 

this  a  rered  after  birth. 


^  Operations  on  the  Iris. 

Idotomy — Irido-dialysis — Iridenclysis — Corylesis — Iridodesis. 


Iridectom\ 


Tl^^c^ration  most  frequently  done  upon  the  iris  is  iridectomy.  It  has 
a  range  of  applications,  and  these  have  two  intentions — therapeutic 
'fcptical.  Iridectomy  for  therapeutic  purposes  is  called  for  to  diminish 
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intra-ocular  tension,  whether  this  be  exhibited  in  staphylomata  or  in  gen¬ 
eral  hardness  of  the  eye,  as  in  glaucoma  of  various  types ;  in  cases  of  sclero- 
keratitis  ;  also,  it  has  application  in  cases  of  adhesions  of  the  pupil,  or  of 
unyielding  or  recurrent  iritis,  or  for  rapidly  increasing  ulceration  of  cor¬ 
nea  ;  sometimes  for  keratitis  with  hypopyon,  for  rapid  swelling  of  the  lens ; 
it  may  be  coupled  with  linear  extraction,  and  with  the  removal  of  foreign 
bodies  on  the  iris  or  in  the  lens  ;  and  also  as  preliminary  to  extraction  of 
cataract.  For  optical  purposes  it  is  done  for  opacity  of  the  cornea,  for 
occlusion  of  the  pupil,  for  central  stationary  opacity  of  the  lens  or  its  cap¬ 
sule,  for  luxation  of  the  lens,  and  as  part  of  the  operation  for  extraction 
of  cataract. 

Before  doing  iridectomy  for  visual  purposes,  it  must  be  ascertained 
that  there  is  perception  of  light — enough  to  warrant  its  performance,  and 
next,  that  the  visual  field  is  not  too  greatly  encroached  upon.  The  choice 
of  place  for  the  new  pupil  is  in  many  cases  determined  by  the  region  where 
the  transparency  of  the  tissues  will  give  the  best  sight.  If  the  opacity  of 
the  cornea  or  lens  be  central,  the  choice  of  place  is  at  the  lower  part  of  the 
cornea,  below  the  horizon.  When  an  artificial  pupil  is  made,  chiefly  for 
enlarging  the  field  of  sight,  it  is  often  best  to  place  it  outward.  Should 
both  eyes  be  operated  on,  the  pupils  ought  to  be  symmetrical,  i.e.,  both 
inward,  or  both  outward,  or  both  downward.  Should  the  upper  part  of 
the  cornea  be  selected,  the  pupil  may  be  made  more  available  by  cutting 
the  superior  rectus  tendon,  provided  the  patient  has  but  one  eye  ;  but,  if 
he  have  two  available  eyes,  a  small  piece  of  skin  may  be  taken  from  the 
upper  lid.  The  place  of  election  in  therapeutic  iridectomy  is  determined 
by  the  lesion  in  many  cases  ;  but  if  the  locality  be  optional,  it  should  be 
made  upward,  that  the  upper  lid  may  cover  it  as  much  as  possible.  The 
distance  of  the  incision  from  the  corneal  margin  will  vary  with  the  case. 
The  rule  may  be  thus  stated  :  for  an  optical  purpose  i^Miould  be  kept  as 
near  the  centre,  or  the  best  portion  of  the  cornea,  as^a^  oe  possible ;  for 
therapeutic  purposes,  it  should  be  laid  in  the  scleralyldge,  even  one  and 
one-half  millimetre  from  the  transparent  cornea.^^pupil  for  optical  pur¬ 
poses  should  be  small,  i.e.,  from  two  to  fourmfljpietres  wide  at  its  base. 
For  therapeutic  purposes,  it  should  be  broad,  from  five  to  eight  milli¬ 
metres  wide.  The  thickness  of  the  cora^y^ist  always  be  remembered : 
that  it  gives  an  outer  and  an  inner  woWJ,  and  that  the  latter  is  always 
smaller,  and  that  it  regulates  the  size  of  the  iridectomy.  The  instruments 
to  be  chosen  are  the  following  :  a  spd&g-speculum,  fixation-forceps,  an  iris- 
knife,  iris-forceps,  scissors,  anda0prette  or  spatula ;  a  bit  of  muslin  with 
a  mass  of  cotton  upon  it,  to  be  ti|ed  to  check  spasm  or  hemorrhage,  is  to 
be  at  hand  in  every  operation  which  opens  the  eyeball.  If  anaesthetics  be 
used,  a  lid-elevator  of  lai;g:e^ize  must  be  ready  for  instant  use  to  pull  for¬ 
ward  the  tongue  by/5lipptng  it  over  its  base  and  hooking  it  up.  The 
patient  may  sit  in  an^apira  ting-chair,  but  I  prefer  to  have  him  on  his  back 
on  a  table  or  haiki^d.  The  kind  of  knife  depends  on  the  size  and  situ¬ 
ation  of  the  irids^raiy.  For  a  very  narrow  one,  a  broad  needle,  straight 
or  bent,  is  thpAest.  For  a  larger  one,  up  to  five  millimetres,  a  lance-knife, 
straight  qt  b|nt,  is  suitable,  and  it  can  be  used  in  the  transparent  cornea 
or  at  tlffeNJhibus.  For  very  peripheral,  and  also  for  large  incisions,  a 
Graefe’fc  knife  is  to  be  preferred  with  which  to  make  puncture  and  counter- 
pun$ti|rey.  Lance-knives  should  be  held  perpendicular  to  the  cornea  until 
Imnt  is  seen  to  be  inside ;  then  depress  the  handle,  that  the  blade  may 
me  parallel  to  the  iris,  and  press  steadily  forward.  Such  knives  pen- 
ie  hard,  and  a  to-and-fro  pendulum-like  movement  of  the  handle  as- 
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sists  their  entrance  until  the  point  is  within.  For  forceps  we  may  use 
straight  or  curved,  according  to  need.  Scissors  should  be  curved  on  the 
flat,  and  be  sharp-pointed.  Another  form,  with  a  bend  at  the  joint  in  the 
plane  of  their  spread  (Maunoir’s),  is  sometimes  useful. 

In  operating  the  performance  is  as  follows :  If  anaesthetics  be  used, 
two  assistants  are  better  than  one.  The  pain  is  not  great  and  the  opera¬ 
tion  short,  but  the  anaesthetic  is  quite  as  advantageous  to  the  operator  as 
to  the  patient.  Wait  until  muscular  relaxation  comes,  then  put  in  the 
speculum  with  blades  closed  and  held  by  the  screw-head ;  open  the  lids 
by  turning  the  screw,  apply  fixation-forceps  opposite  the  point  where  the 
incision  is  to  be  made,  and  close  to  the  cornea.  The  operator  will  himself 
hold  the  eye,  and  with  the  other  hand  make  the  incision.  He  then  has 
entire  control,  and  his  hands  act  consensually.  Watch  the  point  of  the 
knife,  and  go  forward  steadily  to  the  depth  required.  Withdraw  with 
care,  and  avoid  pressing  on  the  wound,  that  aqueous  may  leak  as  little  as 
possible.  Pass  the  fixation -forceps  to  the  assistant  by  dropping  it  down 
to  him,  and  he  must  avoid  all  pulling  on  the  eye,  remembering  that  it  is 
to  be  rotated,  not  dragged.  His  hand  must  be  light,  and  he  must  see  that 
he  do  not  make  the  wound  gape.  If  the  iris  has  prolapsed,  the  iris-forceps 
need  not  be  placed  within  the  eye,  but  will  gently  draw  it  out  to  the  re¬ 
quired  extent.  If  it  should  not  present  in  the  wound,  carry  in  the  forceps 
with  closed  blades,  and  when  the  margin  of  the  pupil  is  reached,  let  them 
spread  to  the  full,  and  with  a  little  backward  pressure  close  the  blades  and 
draw  forth  the  iris-tissue.  Be  mindful  not  to  let  the  traction  be  too  sudden, 
if  therg  be  adhesions.  When  all  that  is  wanted  comes  outside,  cut  it  off  with 
scissors.  For  a  small  iridectomy  one  clip  suffices,  pressing  firmly  against 
the  cornea.  For  a  large  incision  two  cuts  are  better,  the  points  of  the 


scissors  b^ing  used,  and  thwforceps  drawing  out  the  iris  as  it  is  cut. 
Hemorrhage  is  now  api/tt>  Wcur.  Its  escape  from  the  wound  is  favored 
by  keeping  up  slight  pressure  with  fixation-forceps,  and  at  the  same  time 
gently  pressing  on  ib£^)osterior  lip  of  the  wound  with  a  curette  or  spatula. 
If  it  do  not  fully  fLpwkmt,  a  bit  of  muslin  folded  to  make  a  corner  or  tip, 
rubbed  along  Jlm'^dund,  will  accomplish  it.  The  greatest  pains  must  be 
given  to  the<$s&^lete  return  of  the  iris  to  its  normal  position,  if  not  ad¬ 
herent.  To^j^swe  a  little  blood  in  the  chamber  matters  nothing,  but  there 
must  be^fip  approximation  of  the  pillars  of  the  coloboma  toward  the 
woundsOjrBis  rule  is  imperious.  The  whole  operation  is  done  in  about 
threS^nnutes.  Loosen  the  fixation-forceps,  shut  together  the  speculum 
►Wp  it  out  gently,  lay  upon  the  eye  the  pad  and  cotton,  holding  it 
y  with  the  hand.  After  a  few  moments  open  the  lids  and  carefully 


Fig.  89. 


Fig.  90. 
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remove  clots  from  tlie  wound  by  iris-forceps,  and  from  the  conjunctiva  by 
bits  of  muslin.  Then  cover  both  eyes  with  a  bandage  and  put  the  patient 
to  bed.  Fig.  88  shows  the  place  of  entrance  of  the  knife,  for  an  iridectomy 
outward.  Fig.  89  shows  how  the  coloboma  should  appear  after  an  iri¬ 
dectomy.  The  angles  of  the  pupil  are  returned  to  their  proper  place,  and 
the  pupil  has  the  correct  “  key-hole  ”  shape. 

Iridotomy ,  or,  as  sometimes  called,  iritomy,  is  required  chiefly  in  cases 
of  absence  of  the  lens,  when  the  pupil  is  closed  and  the  iris  is  adherent  to 
a  false  membrane  or  to  the  lens-capsule.  It  is  therefore  a  sequence  to  an 
operation  for  cataract.  It  may  be  done  by  a  knife  or  needle,  with  a  single  in¬ 
cision,  or  be  done  by  a  more  formal  operation,  by  Wecker’s  forceps-scissors 
(see  Fig.  91).  The  simpler  operation  requires  a  knife,  of  which  there  are 


Fig.  91. 


several  forms,  straight  and  bent,  narrow  and  wide.  The  incision  should 
be  made  at  right  angles  with  the  direction  of  greatest  traction  in  the  ins. 
A  knife  is  thrust  through  the  cornea  a  little  from  its  centre,  and  through 
the  iris,  and  the  cut  in  the  latter  made  as  large  as  possible  by  a  to-and- 
fro  movement,  the  corneal  wound  being  the  fixed  pom^  A  double-edged 
blade  is  usually  to  be  preferred.  When  larger  opdggs  are  required,  or 
there  is  not  tension  enough  in  the  tissues  to  mgM^  proper  opening,  the 
method  by  Wecker’s  scissors  is  amply  adequat^p^Ii  is  of  recent  introduc¬ 
tion,  and  has  been  in  my  hands  very  satisfadiqWv  The  eye  being  exposed 
and  held,  the  patient  anaesthetized  to  thHfcjJ  degree,  an  incision  four  to 
five  millimetres  long  is  made  in  the  comeV^af  the  limbus  by  an  iris-knife, 
while  a  stop-knife  can  be  used  which  sjJ&l  give  the  exact  length.  Push  the 
blade  forward  to  its  shoulder,  then  w©lraw  about  half  way  to  let  aqueous 
ooze  out,  and  bring  up  the  iris  ;0en  push  the  point  again  forward  to 
pierce  the  iris  and  its  lining  fa0^embrane.  This  manoeuvre  brings  the 
wound  in  the  cornea  and  that  in  the  iris  at  a  little  distance  from  each 
other,  although  parallel.  carry  in  the  scissors  flatwise  with  blades 

closed,  slip  one  blad e^through  the  iris,  opening  and  canting  the  instiu- 
ment  a  little,  let  the  dthel*  blade  come  in  front  of  the  iris,  thrust  down  the 
blades  as  far  as  is  to  go,  shut  them  and  withdraw.  The  cutting- 

being  done  across^h©  line  of  traction  of  the  tissues,  a  good  and  clear  pupil 
results.  But  ifAfeie  tissues  be  loose  and  not  retractile,  two  cuts  in  the  shape 
of  an  A  m^LBlf  be  made,  and  the  pupil  will  become  arrow-headed  in  form, 
thus,  ^ certain  variations.  Loss  of  vitreous  is  not  uncommon,  but 
does  entail  mischief.  This  operation  takes  the  place  of  iridectomy 
afteMMaract  operations,  and  gives  clean  results.  It  is  also  applicable  to 
sd^ecases  of  anterior  synechia,  for  dividing  a  limb  of  prolapsed  iris,  anc 
Hgome  traumatic  lesions  in  which  a  dense  band  sometimes  traverses  the 
[terior  chamber  it  is  invaluable. 
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Irido-dialysis,  or  iridorhexis,  is  not  often  done.  It  means  tearing  away 
the  periphery  of  the  iris  when  only  the  extreme  margin  can  be  availed  of 
for  sight.  For  most  of  these  cases  a  peripheral  iridectomy  by  Graefe’s 
knife  is  better  to  be  done,  especially  if  the  cornea  be  opaque.  Desmarres 
did  it  for  adhesion  of  the  iris  over  its  whole  surface  to  the  lens,  where  iri¬ 
dectomy  often  fails.  A  sharp  hook  is  employed. 

Ii'idavulsion  denotes  total  removal  of  the  iris,  and  tearing  it  from  its 
periphery.  It  has  been  done  for  certain  special  cases,  and  I  have  found  it 
to  have  a  remarkable  effect  in  two  cases  of  hydrophthalmus.  The  whole 
iris  may  be  drawn  out  with  a  hook  or  by  forceps,  or  by  both  in  succession. 
Of  course  care  must  be  taken  not  to  wound  the  lens,  and  the  operation  is 
done,  not  for  restoring  sight,  but  to  improve  the  health  of  the  eye  by  open¬ 
ing  free  communication  between  the  anterior  and  vitreous  chambers,  and 
by  releasing  the  lymph-channels  and  vessels  at  the  margin  of  the  anterior 
chamber. 

Corelysis. — The  separation  of  pupillary  adhesions  is  done  by  Streatfield’s 
hook  or  by  a  fine  pair  of  toothless  forceps.  By  the  former  method  the  ad¬ 
hesions  are  liable  to  be  re-established  and  the  lens  injured.  By  the  latter 
method  the  same  trouble  can  occur,  but  less  often.  Consequently,  and 
because  the  operation  has  not  been  fully  approved  by  experience,  it  need 
not  be  described  in  detail.  Streatfield’s  hook  is  to  be  slipped  underneath 
the  pupillary  edge,  close  to  an  adhesion.  By  the  forceps,  risk  of  rupture 
of  the  capsule  is  avoided,  and  one  simply  needs  a  broad  needle  or  narrow 
lance  for  an  incision  in  the  cornea  near  the  adhesion,  to  permit  entrance  of 
the  instrument. 

Iridodesis ,  as  a  means  of  making  a  peripheral  pupil  for  conical  cornea, 
or  for  central  opacity  of  the  lens  or  cornea,  has  been  already  said  to  be 
objectionable,  because  it  has  led  to  cyclitis  and  sympathetic  ophthalmia.  It 
has  been  superseded  by  iridectomy,  coupled  with  tattoqing  of  the  cornea 
at  its  middle,  when  needed  for  opacity  ;  and  for  conic^Sgornea  spherico- 


<6 


cylindric  lenses  and  Graefe’s  or  Bowmai^g^B^ration  are  to  be  substituted 
(see  page  194).  The  proceeding  consists  of nnaking  a  small  wound  at  the 
limbus,  through  it  to  pass  a  blunt  ho^k  and  catch  the  pupillary  edge  of 
the  iris  or  its  middle,  to  draw  this  inw  the  wound,  and  leave  it  there  to 
grow  fast.  The  pupil  is  displacecOmd  may  be  made  quite  small.  On  be¬ 
half  of  Mr.  Critchett  it  may  befsaici  that  he  punctures  the  cornea  in  its 
transparent  part,  while  oth^r^^ve  gone  through  the  sclera,  and  he  seizes 
the  iris  in  its  breadth,  nokij^ne  pupillary  edge. 

A  Tyrrell’s  blunt  hook/(see  Fig.  92)  is  sometimes  to  be  preferred  to 
forceps  in  drawing  ou^jiie  iris  for  iridectomy,  especially  when  a  small 
pi  ts  the 
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CHAPTER  XI. 


THE  CKYSTALLINE  LENS. 


Anatomy. — The  crystalline  lens  is  a  biconvex  body  whose  equatorial 
diameter  is  from  8.1  mm.  to  10.3  mm.,  and  its  axial  thickness  is  from  3.6 
mm.  to  4.7  mm.  Its  edge  is  not  in  contact  with  the  ciliary  processes, 
while  its  front  surface  touches  the  iris  over  a  considerable  area.  It  is  en¬ 
closed  in  a  capsule,  of  which  the  anterior  half  has  an  endothelial  lining  on 
its  posterior  surface,  while  the  posterior  half  is  thinner,  and  has  no  cells. 
It  is  very  elastic,  and  if  divided  the  cut  gapes.  The  lens  is  made  up  of 
long  fibres  or  cells  of  a  prismatic  form,  with  serrated  edges,  which  bend 
upon  themselves  at  its  margin,  and  their  extremities  terminate  on  certain 
lines  arranged  in  radii  in  a  peculiar  manner.  The  result  of  the  arrange¬ 
ment  is  to  divide  the  mass  into  sectors,  whose  planes,  seen  from  the  front, 
have  a  star-like  form,  and,  seen  from  behind,  the  limbs  of  the  star  are  in¬ 
termediate  in  position  with  those  in  front.  The  lens  is  also  divisible  into 
concentric  lamellae.  The  fibres  have  nuclei  near  the  margin ;  they  are 


in  reality  very  elongated  cells.  The  middle  portion  is 
denser  than  the  exterior  layers,  and  is  called  the  nucleus. 
The  lens  in  youth  is  soft  and  easily  changes  form,  its  front 
becoming  more  convex  in  efforts  of  accomi^^ation.  Grad¬ 
ually,  with  years,  it  becomes  harder  an<Ffi^r<jflat  and  less 
transparent,  assuming  a  smoky  or  anil®:  tinge.  This  is 
manifest  in  focal  illumination,  and^^a  chief  cause  of  the 
dull  sight  of  old  age,  and  the  JggjTjuack  pupil.  The  lens 


cu  b  c  fits  into  a  depression  in  front  of ;  the  vitreous,  known  as  the 
fig.  93.  —a,  im-  hyaline  fossa,  to  which  tke  pqlterior  capsule  closely  ad- 
image  from  front  heres,  and  is  suppoi  teethe  suspensory  ligament  or 


h^/the 


linage  ii  will  li  unu  X  1  V  JL - J  — O ~ ~  ~  — 

fromback of  lins^6  zoimla  of  Zinn.  The  between  the  front  and  back 

layers  of  the  suspensoryjlgament,  formerly  called  the  canal 
of  Petit,  is  now  asserted  not  to  dSjprve  the  name  canal,  because  inter¬ 
sected  by  numerous  very  fine  a^a^ interlacing  fibres  (Gerlach).  In  its 
normal  state  an  image  can  be  rejected  from  the  surface  of  the  lens,  if  the 
pupil  be  of  medium  size,  an^^  single  candle  in  a  dark  room  be  employed 
as  the  object.  The  frontiftiag!  is  upright  and  diffused ;  the  rear  image  is 
small,  sharp,  and  inverled^  These  images  afford  the  means  of  measuring 
the  curves  of  the  lens^Juring  life  (see  Fig.  93). 

In  old  age  the? sometimes  becomes  marked  by  short  linear  mar¬ 
ginal  opacities^  wh^*  are  known  by  the  name  of  arcus  senilis  lentis.  They 
are  on  yitli  dilated  pupil. 


Dislocation. 


Tke  lens  is  liable  to  dislocation  both  from  violence  and  from  disease, 
and^W  a  congenital  condition.  It  may  be  tilted  into  an  oblique  position, 
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and  may  swing  back  and  forth,  as  on  adiinge — the  zonnla  being  only  partly 
torn ;  or  it  can  be  pushed  slightly  out  of  place  in  a  vertical  plane,  or  in  any 
direction.  It  may  fall  backward  entirely  out  of  the  pujril  into  the  vitreous* 
and  it  may  be  lodged  in  the  anterior  chamber.  Sometimes,  in  old  choro¬ 
iditis,  it  passes  forward  and  returns  again  backward  through  the  pupil. 
In  all  these  displacements  the  lens  may  be  either  transparent  or  opaque. 
Under  severe  violence  it  may  be  pushed  partially  or  wholly  through  a 
rupture  in  the  sclera,  and  either  be  entirely  extruded  from  the  globe  or 
lodged  under  the  conjunctiva.  Displacement  is  most  frequently  caused 
by  disease.  The  vitreous  humor  has  become  diffluent  in  its  anterior  part, 
and  perhaps  in  all  its  substance.  The  suspensory  ligament  has  become 
stretched  and  atrophied,  and  gives  way  in  whole  or  in  part.  Extreme 
myopia  is  a  condition  which  favors  this  occurrence,  and  it  may  present  all 
the  varieties  of  luxation.  If  the  lens  is  pushed  out  of  position  so  that  a 
part  of  the  pupil  is  uncovered,  a  person  has  monocular  diplopia,  or  at  least 
two  different  qualities  of  refraction  in  the  same  eye.  A  myope  in  this  con¬ 
dition  will  sometimes  seek  a  dim  light,  that  the  expanded  pupil  may  give 
him  the  benefit  of  the  part  not  occupied  by  the  lens.  Sometimes  a  patient 
uses  both  pupillary  regions. 

An  eye  not  myopic  is  made  greatly  hyperopic  by  displacement  of  the 
lens,  and  also  loses  its  power  of  accommodation.  The  iris  sinks,  the  an¬ 
terior  chamber  becomes  deep,  the  pupil  is  generally  small.  Often  the  iris 
seems  pulled  back  by  some  fibres,  yet  adherent  to  it.  Disease  of  the  cho¬ 
roid,  in  patches  of  atrophy,  and  diffuse  opacity  of  the  vitreous,  sometimes  its 
entire  obscuration  by  floating  bodies,  is  to  be  seen.  Chronic  irido-cyclitis 
is  sometimes  the  beginning  of  the  process,  but  more  generally  it  starts 
from  the  ciliary  body,  and  from  it  advances  to  the  iris.  Diagnosis  of  luxa¬ 
tion  of  the  lens  is  sometimes  very  obvious,  and  again  close  attention  is  re¬ 
quired.  In  a  partial  luxation,  if  the  rim  come  to  the  mk)il,  it  will  be 
recognized  by  the  dark  border  which  it  always  prese^Cjc|pcause  of  the 
total  reflection  of  light.  Again,  if  part  of  the  pupil  b^yttoccupied  by  the 
lens,  the  ophthalmoscope  will  give  a  double  view  atfthe  fundus  ;  one  may 
even  see  the  optic  nerve  in  two  places  at  once— image  seen  througla 
the  lens  and  the  other  seen  beyond  the  lens,  of  course,  is  only  pos¬ 

sible  by  the  indirect  method.  The  diffej^j^ie  "in  refraction  is  at  once 
recognized,  according  to  the  part  of  the  pupil which  is  utilized.  To  deter¬ 
mine  the  entire  absence  of  the  lens  sonj^tim^s  requires  skilful  observation. 
We  may  assure  ourselves  of  the  fact/w^  looking  for  the  images  reflected 
from  it  in  its  normal  state,  this  being  what  is  called  the  catoptric  test, 
which  was  once  of  value  in  diaga 
images,  and  Sanson  utilized  thy)  _ 

what  they  are.  The  flam^^e" left  is  from  the  cornea,  and  both  the 
other  two  are  from  the  lgp^yfehe  larger  is  from  the  anterior,  and  the  smaller 
from  the  posterior  surface.  The  candle  is  held  to  one  side  of  the  eye, 
in  a  dark  room,  and  mcwm  about.  The  brightest  image  is  from  the  cornea, 
and  upright ;  the  £raJ0est  is  from  the  lens,  and  inverted.  If  all  or  two  of 
these  images  are  )le,  the  lens  is  in  situ . 

Treatmeiifrqfouxations. — When  in  the  anterior  chamber,  the  lens  should 
be  extract^^^u  peripheral  cut.  The  wound  can  be  made  by  a  very  nar¬ 
row  Graefe^knife,  and,  if  necessary,  can  be  completed  by  scissors.  I  have 
in  sonu^mses  been  obliged  to  transfix  the  lens  by  a  needle  passed  into  it 
fromK^ml  the  iris,  to  prevent  its  slipping  back  through  the  pupil.  The  cap- 
sule'  should  not  be  ruptured.  A  small  space  will  usually  remain,  through 
the  knife  may  pass  without  piercing  the  lens  ;  this  will  be  above,  if 


of  cataract.  Purkinje  observed  the 
agnosis.  The  figure,  page  230,  shows 
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the  lens  is  left  to  itself  ;  while,  if  it  be  impaled  on  a  needle,  it  may  be  lifted 
up  and  a  cut  made  below,  as  is  the  most  desirable.  There  is  much  lia¬ 
bility  to  loss  of  vitreous.  When  luxated  under  the  conjunctiva,  removal  is 
very  simple. 

Partial  luxation  should  not  be  meddled  with  so  long  as  the  lens 
remains  clear.  The  impaired  and  astigmatic  sight  may  be  aided  by  a 
cylindric  glass.  Total  dislocation  into  the  vitreous  had  better  be  left  un¬ 
touched.  It  is  the  common  event  of  partial  dislocations  that  though  the 
lens  for  some  time  may  remain  transparent,  it  at  length  becomes  opaque, 
and  the  loss  of  sight  then  demands  an  operation,  provided  it  do  not  lie  in 
the  depth  of  the  vitreous.  It  is  also  frequent  that  cyclo-choroiditis,  hya- 
litis,  or  detached  retina  should  ensue  after  traumatic  luxations,  and  these 
grave  complications  must  be  met  as  the  exigencies  demand.  Besides  the 
surgical  treatment,  it  will  be  needful  to  employ  medical  treatment,  to 
modify  the  lesions  which  the  deep  structures  are  apt  <to  undergo ;  but, 
besides  a  hygienic  regimen,  there  is  little  that  can  be  useful.  If,  however, 
the  lens  be  partially  displaced,  a  cylindric  glass  will  often  aid  the  astig¬ 
matism  thus  occasioned,  provided  the  eye  be  in  a  sufficiently  healthy  state. 
For  complete  displacement,  convex  glasses,  as  after  cataract  operations, 
will  be  used.  In  congenital  cases  the  eye  is  generally  otherwise  imperfect ; 
it  may  be  microphthalmic,  or  have  a  partial  or  complete  cataract,  or  be 
myopic.  Usually,  if  the  media  are  clear,  there  is  decided  amblyopia.  It 
is  always  doubtful  how  much  help  can  be  afforded.  Usually  both  eyes 
are  affected,  and,  sometimes  several  children  in  the  same  family  have  this 
condition.  Sometimes  the  subjects  are  albinos. 


Catahact. 


This  name  is  applied  to  opacity  of  the  lens,  or  ofldkf  Uapsule.  The 
opacity  of  the  capsule  consists  of  proliferation  of  its  elium,  while  its 

structureless  membrane  remains  clear.  In  certain  pe&s  of  anterior  polar 
cataract,  the  result  of  perforation  of  the  cornea>we  capsule  has  a  dense 
opacity,  and  the  same  may  be  seen  in  some  ca$e$  of  posterior  polar  cata¬ 
ract.  In  advanced  cases  of  lenticular  catara^fQShere  may  be  specks  of  de¬ 
posit  on  the  capsule  by  cell-proliferation  it  the  lens  have  undergone 
great  degeneration,  its  detritus  may  be^precipitated  on  the  capsule.  In 
former  days,  stress  was  laid  upon  th^pstinction  between  capsular  and 
lenticular  and  capsulo-lenticular  cat&rant ;  but  this  is  a  matter  of  small  con¬ 
sequence.  The  value  of  recognimng  deposits  on  the  capsule  is  to  give 
an  idea  of  the  stage  to  which&rM^que  lens  has  arrived,  and  of  possible 
lesions  of  the  deeper  tissues\^Kpie  globe.  Capsular,  or  as  it  is  often  called, 
membranous  cataract,  willrte  considered  under  the  head  of  secondary 
cataract,  it  being  generally  (the  sequel  of  removal  of  the  lens. 

Lenticular  cataract  isto  be  classified  in  a  variety  of  ways,  namely,  ac¬ 
cording  to  the  extenM2>  which  the  lens  is  invaded,  into  partial  and  total ; 
according  to  its  nto|e,  into  traumatic  and  spontaneous  ;  according  to  its 
density,  into  ^oft'itnd  hard  and  fluid.  We  also  have  congenital  and  acquired 
cataract ;  w^lraye  it  unattended  by  any  other  disease  of  the  eye,  so  far  as  we 
can  disco  W^viz.,  simple  ;  and  we  have  it  as  the  result  of  many  internal 
oculard™ases,  viz.,  complicated  cataract.  We  also  have  cases  in  which  it 
depenct$3on  constitutional  disease.  The  proximate  cause  of  cataract  in 
traifmatic  cases  is  the  degeneration  of  the  lens-fibres  through  imbibition 
jp^queous  humor,  which,  when  the  capsule  is  unbroken,  cannot  in  undue 
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quantity  pass  through  its  epithelium.  In  congenital  cataract  it  is  assumed 
to  be  an  arrest  of  development.  In  senile  cataract  the  fibres  have  under¬ 
gone  sclerosis  and  molecular  changes,  and  sometimes  fatty  degeneration, 
cholesterine  being  frequent.  There  is  also  a  cleavage  of  the  laminae,  es¬ 
pecially  at  the  margin,  and  an  accumulation  of  fluid  between  the  fibres. 
The  pathology  of  cataract  is  not  yet  fully  known,  and  there  is  manifestly 
great  variety  in  different  forms.  It  will  not  be  proper  to  say  much  on  this 
subject.  In  diabetes  mellitus  the  density  of  the  eye-fluids  is  regarded  as 
the  agent  of  the  change,  and  this  is  rendered  probable  by  experiments  on 
frogs  in  which  cataract  was  produced  by  injections  of  sugar  and  salt 
solutions  into  the  blood,  and  these  substances  were  subsequently  found  in 
the  aqueous.  So-called  inflammatory  cataract,  which  occurs  in  iritis, 
choroiditis,  glaucoma,  etc.,  is  the  result  of  perverted  nutrition.  Why  it 
should  then  take  place  is  easily  comprehended,  when  it  is  remembered 
that  the  lens  is  very  far  removed  from  the  circulation  of  the  blood,  and 
that  on  the  health  of  neighboring  structures  it  depends  for  its  supply  of 
nutriment. 

For  practical  purposes  we  consider  cataract  in  the  following  phases : 
A.  As  to  the  extent  and  locality  of  opacity,  we  have  :  1,  anterior  polar,  and 
2,  posterior  polar ;  3,  laminated ;  4,  nuclear ;  5,  cortical.  There  are  also 
endless  varieties  in  the  appearance  of  a  cataract,  so  far  as  the  opacities  may 
be  in  striae,  in  molecules,  in  meshes,  diffused,  concentrated,  near  the  surface, 
or  in  its  centre.  B.  Having  regard  to  consistence,  we  have  :  1,  soft ;  2, 
milky  ;  3,  mixed  ;  4,  hard.  C.  As  to  the  stage,  we  have  :  1,  immature,  or 
incipient,  or  unripe  ;  2,  mature,  or  ripe  ;  3,  over-ripe,  or  degenerated,  or 
Morgagnian.  D.  We  have  :  1,  stationary,  and  2,  progressive.  E.  1,  simple, 
and  2,  complicated.  F.  Traumatic  and  idiopathic.  No  age  is  exempt,  but 
the  spontaneous  and  senile  are  most  frequent.  t 

Symptoms. — They  are  subjective  and  objective.  Thi^stbjective  con¬ 
sist  in  slowly  developed  dimness  of  sight,  which  induce%®fe  person  to  hold 
small  objects  very  close,  and  if  glasses  be  worn,  they  wffi  be  thought  to  be 
at  fault.  Distant  sight  is  also  reduced,  and  there tisjiogginess  in  the  air 
and  over  all  objects.  The  eyes  feel  uncomfortal^ihere  is  uneasiness  or 
irritation  of  the  lids  ;  there  may  be  phosphenes^  If,  as  happens  sometimes 
in  the  incipient  stage,  the  lens  swell,  the  ^™oms  of  uneasiness,  and  of 
muscae  and  of  phosphenes,  may  be  qu&e  ^annoying.  It  is  often  the  case 
that  the  vitreous  is  hazy,  and  this  caus|&*the  foggy  look  of  the  air.  Fre¬ 
quently  an  atrophic  choroiditis  is  settmg  in,  and  slight  cataractous  striae, 
with  general  haziness  of  the  vitr^offij  are  its  accompaniments. 

Sometimes  myopia  is  caused {Imfhe  swelling  lens,  and  a  concave  glass 
will  greatly  aid  the  sight.  »  common  circumstance  that  sight  im¬ 

proves  to  a  noticeable  de§r|^vhen  the  first  few  months  of  cataract  have 
been  passed,  and  remains  better  for  quite  a  period.  This  is  because  the 
vitreous  grows  clearer, ^gll  the  hypersemia  of  the  choroid  is  not  so  great. 
Moreover,  the  lens  J^gins  to  shrink,  and  this  is  quieting  to  the  eye.  The 
degree  of  dimnes^|^*sight,  which  shall  be  the  effect  of  a  given  amount  of 
lens  opacity,  ^caa^aJver  be  predicted.  One  is  sometimes  astonished  to  find 
how  much^^^t  remains  when  the  lens  is  densely  covered  with  striae. 
Sometime^  astigmatism,  both  of  the  regular  and  of  the  irregular  type,  is  a 
notable  feature.  The  pupil  is  apt  to  be  small,  and  its  behavior  is  impor¬ 
tant  ^Y^observed.  If  it  do  not  dilate  well  by  mydriatics,  or  dilate  slowly, 
tlm  indication  is  bad,  while  a  quickly  acting  pupil,  which  may  be  fully 
by  atropia,  is  satisfactory.  In  some  cases  the  tension  of  the  eye 
lC^lus,  and  this  would  be  likeiy  to  go  with  the  sluggish  pupil.  There 
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should  be  no  limitation  of  the  field  of  view,  and  the  light-perception  be 
quick.  Patients  with  cataract  are  annoyed  by  strong  light,  and  they  in¬ 
stinctively  put  their  back  to  the  window  when  they  wish  to  get  the  best 
view.  Sometimes  they  find  blue  or  smoked  glasses  helpful.  Objective 
symptoms  will  be  included  under  the  next  head,  viz. : 

Diagnosis . — This  includes  the  recognition  (A)  of  the  presence  of  cata¬ 
ract  and  its  extent  and  quality,  and  whether  it  be  ripe  or  unripe,  or  over¬ 
ripe  ;  also  (B)  whether  it  be  simple  or  complicated ;  also  (C)  wliat  is  the 
state  of  light-perception  and  of  the  visual  field. 

A.  With  dense  opacity  recognition  is  easy,  because  the  varying  size  of  the 
pupil  will  render  its  visible  extent  larger  or  smaller,  and  by  looking  side- 
wise  at  the  eye  the  opacity  is  seen  to  lie  behind  the  pupil.  For  incipient 
cataract  the  visible  appearance  may  be  wholly  undecisive,  although  often 
some  opaque  parts  may  be  seen  projecting  into  the  pupil.  If  there  be 
doubt,  a  weak  solution  of  atropia,  gr.  ss.  ad.  §  j.,  must  be  instilled.  Then 
oblique  or  focal  illumination  may  clear  up  the  case.  But  a  possible  and  fre¬ 
quent  error  is  found  in  the  smoky  hue  which  belongs  to  the  lens  of  old  age, 
and  which  may  be  so  dense  as  to  be  pronounced  cataract.  True,  this  is  a 
loss  of  transparency,  but  not  in  the  sense  of  cataract.  To  settle  all  doubt, 
use  the  ophthalmoscopic  mirror.  Let  the  light  be  feeble.  Examine  from 
twelve  inches5  distance,  and  from  various  points  make  the  light  play  across 
the  pupil  by  slight  movements  of  the  mirror,  and  cause  the  patient  to  look 
in  all  directions  successively.  Any  real  opacity  will  be  certain  to  be  re¬ 
vealed.  It  will  be  remarked  that,  as  the  patient’s  eye  changes  direction, 
striae  which  were  visible  at  certain  spots  have  disappeared,  and  again  they 
come  to  view  as  the  first  position  is  resumed.  Or,  as  the  observer  changes 
his  point  of  view,  a  given  sector  of  the  lens  will  seem  to  be  now  opaque 
and  again  to  be  clear.  This  proves  that  cataract  consists  largely  in  irregu¬ 
lar  refraction  of  light,  as  well  as  in  its  obstruction  by  the  l^Jte-fibres.  Now 
put  a  three-inch  convex  lens  (13  D.)  behind  the  mirrd^txna  inspect  the 
lens  at  short  range  from  various  points  of  view,  as  ffipre.  It  will  be 
hardly  possible  to  fail  to  detect  opacities.  Their  r&kfflten  to  the  iris  and  to 
the  pupil  fix  their  location. 

We  must  call  attention  to  certain  specialises  of  cataract.  In  the 
diagnosis  of  posterior  polar  cataract,  a  social  difficulty  exists.  When 
there  is  a  small  spot  on  the  back  of  the\jei^iit  its  centre,  as  occurs  in 
choroiditis,  in  hyalitis,  and  in  extreme  ileyopia,  particular  attention  should 
be  given  to  the  behavior  of  the  opacity^mring  the  movements  of  the  globe, 
whether  it  seems  stationary  as  the  i^rnea  moves  or  performs  a  somewhat 
extensive  excursion.  The  centre^&Kmotion  of  the  globe  is  about  four  mil¬ 
limetres  behind  the  posterior  S£»WA  of  the  lens  ;  hence,  an  opacity  on  this 
surface  and  axial  will  remaii^Jyriost  motionless  as  the  eye  turns,  while  the 
farther  in  front  of  this  mii^^acities  may  be,  the  greater  will  be  their  ex¬ 
tent  of  motion.  Of  coi1fcse)tne  pupillary  edge  will  have  a  greater  range  of 
motion  than  any  deog-lymg  lens  opacities,  and  by  this  circumstance  we 
largely  form  our  judgment.  This  is  called  observing  the  parallax  of  opaci¬ 
ties.  Again,  oneJnay  find  a  clearly  defined  opacity  in  the  axis  of  the  lens, 
with  possiblY^jXoW  knobs  or  rays  in  its  edge,  and  oblique  inspection  and 
comparisoi^qf^lts  parallax  with  that  of  the  pupil  will  locate  it  in  the  mid¬ 
dle  substmicNof  the  lens.  This  will  be  a  laminated  or  zonular  cataract,  and 
it  willda^ukder stood  by  the  figure,  which  shows  several  varieties  (see  Fig.  94). 
It  is  congenital,  and  stationary  at  least  for  a  long  time.  Some  cases  ulti- 
develop  complete  opacification.  This  is  one  of  the  most  common 
fies  of  strictly  congenital  cataract.  It  often  fails  to  be  noticed  by  the 
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naked  eye,  and  parents  and  patients  are  often  surprised  to  be  told  that 
this  condition  exists.  A  gray  blur  in  the  pupil  is  to  be  observed  by  close 
attention.  These  patients  generally  suppose  themselves  only  near-sighted, 
and  they  hold  objects  close,  and  their  distant  vision  is  bad.  Often  there 
may  be  some  other  fault  in  the  development  of  the  eye,  and  possibilities 
of  improvement  are  to  be  judged  by  the  activity  of  the  pupil  and  by  the 
quickness  of  light-perception,  as  well  as  by  the  actual  visual  acuity.  I 
have  seen  such  a  subject  to  be  also  truly  myopic.  The  anterior  polar  cata¬ 


ract  resulting  from  perforation  of  the  cornea  is  usually  only  a  minute 
white  dot  in  the  centre  of  the  pupil.  It  is  not  so  harmful  to  sight  as  is 
the  faint  corneal  scar  often  to  be  discovered  in  front  of  it.  Sometimes  a 
thread  runs  from  the  cornea  to  the  lens-spot.  If  the  actual  mass  in  width 
bear  considerable  ratio  to  the  diameter  of  the  pupil,  its  effect  on  sight  will 
be  serious.  The  farther  in  front  of  the  nodal  point  an  opacity  may  lie,  the 
more  it  obstructs  the  entering  rays.  Sometimes  a  little  cone  rises  above 
the  capsule,  and  an  inverted  cone  may  penetrate  into  the  L^s.  These  opa¬ 
cities  are  stationary.  Usually,  nothing  is  done  for  th^^e^cept  rarely  a 
very  small  iridectomy.  0 

As  to  the  quality  of  cataract,  we  are  to  regar(L^W  consistency  as  well 
as  its  maturity.  A  hard  cataract  is  known  by  iis^ellowisk  or  amber  or 
smoky  hue  seen  by  focal  illumination.  cleus  may  have  this 

amber  tint  and  the  overlying  layers  be  sdm3h,  and  this  indicates  the 
common  condition  of  soft  cortex  and  hai;d  hucleus.  When  broad,  radi¬ 
ating  striae  are  seen,  the  lens  is  likely  tSd>e  soft ;  when  the  striae  are  few 
and  narrow,  it  is  probably  hard.  I^jwhite,  bluish,  milky  mass,  espe¬ 
cially  if  large  and  pressing  the  ifis  forward,  signifies  a  soft  and  pulpy 
cataract.  Sometimes  the  milky-looking  mass  is  really  fluid,  and.  the 
points  to  be  observed  are  tlm  ip^Pof  striae  and  of  all  appearance  of  tex¬ 
ture,  while  nothing  but  partMj^fwill  be  detectable,  and  these  diffused  uni¬ 
formly  through  the  wh(fl&  ^jnypermature  cataract  is  one  which  has  lasted 
£  Its  outer  l^eds  have  degenerated  into  a  semi-fluid  granular 

^f  iat  drops  or  cholesterine  and  detritus.  Sometimes 
Kes  half  the  bulk  or  even  more.  Its  nucleus,  which 
is  yellow,  small,  hard,  falls  downward  and  sometimes  changes  position 
as  the  head  i^Adined  to  one  side  or  bent  forward  for  five  minutes.  Usu¬ 
ally  one  cais^' serene  rim  of  the  nucleus  lying  across  the  pupil.  The  surface 
will  show*  ncV  striae  or  organized  form,  but  a  pasty  or  creamy  or  gruel¬ 
like  look. 

Special"  attention  must  be  given  to  the  size  of  the  cataract,  as  has 
alrCg?|y  been  mentioned,  by  looking  to  the  depth  of  the  anterior  cham- 
bO^and  the  plane  of  the  iris,  whether  it  be  flat  or  convex,  and  by  noting 


for  years, 
substance  consisting  i 
this  liquefaction  ir  4 
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Low  much  space  exists  at  the  margin  of  the  anterior  chamber.  Traumatic 
cataracts  in  their  beginning  are  large  and  often  irregular.  Portions  often 
push  out  in  front  of  the  iris  or  press  upon  it,  and  may  break  off  and  lie 
floating  in  the  aqueous  humor.  They  are  always  soft.  They  are  apt  to  be 
bluish  or  like  watered  milk  in  color,  and  they  exhibit  no  traces  of  the 
proper  lens-structure  in  either  striae  or  marks  of  regular  arrangement.  It 
must  be  noted  whether  the  cornea  have  its  usual  diameter,  viz.,  about 
twelve  millimetres,  whether  it  have  normal  sensibility  to  the  touch  of  a 
hair,  whether  the  arcus  senilis  be  very  great  or  complete.  The  fact  of  an 
arcus  is  not  serious  in  its  effect  on  the  healing  of  a  wound,  but  it  has  a 
bearing  often  upon  the  opinion  as  to  the  general  health.  A  very  wide' 
arcus  may  obscure  the  place  of  entrance  and  emergence  of  the  knife  to  an 
uncomfortable  degree.  In  immature  cataract  we  find  portions  of  lens  re¬ 
main  translucent  enough  for  light  to  be  reflected  through  them  from  the 
fundus.  A  mature  cataract — that  is,  one  in  which  the  whole  lens  has  opaci¬ 
fied,  is  known,  when  no  light  is  reflected  through  it,  and  wThen  the  pupil¬ 
lary  edge  is  seen  to  lie  immediately  upon  the  opaque  lens-surface.  If  the 
pupillary  edge  cast  a  shadow  on  the  cataract,  or  a  space  seem  to  exist 
under  the  pupil,  into  which  one’s  eye  can  penetrate,  the  surface  layers  of 
the  lens  are  not  yet  opaque  ;  the  cataract  is  immature.  Sometimes  a  cata¬ 
ract  is  wholly  ripe,  and  yet  a  patient  will  count  fingers  at  one  foot  with 
good  light.  It  will,  in  these  cases,  be  noted  that  the  lens  is  very  dark,  of 
a  reddish  or  mahogany,  or  a  deep  yellow  hue,  that  it  has  been  very  slow 
in  development,  that  its  opacity  is  quite  uniform,  that  the  whole  is  homo¬ 
geneous,  and  the  color  comes  out  toward  the  surface.  Again,  it  will  be 
noted  that  its  bulk  is  small  as  discovered  by  the  depth  of  the  anterior 
chamber  and  the  flatness  of  the  iris.  Such  cases  are  most  favorable  for 
operation.  An  unripe  cataract  is  more  bulky  than  when  maim-e.  A  cataract 
formed  rapidly  is  usually  large ;  one  of  slow  formation  haabeen  drained 
of  its  watery  contents  and  is  reduced  in  size.  A  large  (&{graet  presses  for¬ 
ward  the  iris,  and  the  pupil  is  not  quick  to  react. 

B.  Cataract  is  simple  when  no  other  lesion  of  tl^^ye  can  be  discovered, 

although  it  is  true  that  an  otherwise  perfectly  h^jihy  eye  would  not  have 
cataract.  Complicated  cataract  is  one  in  connection  with  which  we  have 
other  recognizable  diseases  of  the  eye.  /I^p^rmities  in  the  cornea  will 
readily  be  seen.  So,  too,  adhesions  ol  tflg>pupil  will  not  escape  notice. 
Discoloration  of  the  iris,  atrophy  of  itK^tructures,  softness  of  the  globe, 
tenderness  about  the  ciliary  region,  t^Jof  cyclitis  or  choroiditis.  A  very 
yellow  or  chalky  white  lens,  or  on^Ln  which  cholesterine  is  seen,  or  with 
many  spots  of  distinct  capsular  ra&ity,  signifies  more  or  less  serious  de¬ 
gree  of  deep-seated  trouble^ ffi^nrunken  or  deformed  lens,  or  one  re¬ 
duced  to  a  wafer,  indicatesj^^ensive  choroidal  and  vitreous  disease.  If  the 
iris  and  lens  flutter,  th^ii ^warning  of  fluidity  of  the  anterior  part  of  the 
vitreous,  or  loosening  A{^e  suspensory  ligament.  An  eye  with  symptoms 
of  absolute  glaucgngu  will  often  have  cataract,  and,  without  stating  the 
symptoms  in  extejaS&^attention  is  called  to  the  need  of  testing  the  tension  of 
the  globe.  If  e^fcAae,  a  most  unfavorable  condition  exists  ;  if  moderately 
increased,  is  to  be  regarded  with  suspicion,  even  though  it  be  sus¬ 

ceptible  of^^ration. 

C.  Special  attention  must  always  be  given  to  the  degree  of  light - 
perce$w?l^  because  it  is  the  most  important  factor  in  the  case.  It  may 
be  premised  that  qualitative  perception  of  light,  that  is,  ability  to  see 
qbj^|ts  or  to  count  the  fingers — not  his  own,  but  of  another — precludes 
the1  idea  of  operating.  The  patient  should  wait,  unless  it  should  be  seen 
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that  the  lens  is  of  the  deep,  smoky  variety  mentioned  on  page  234,  in 
which  case,  the  patient  whose  sight  lias  for  a  long  time  been  much  reduced 
may  continue  to  count  fingers  within  six  to  twelve  inches,  for  years,  and 
should  not  be  refused  an  operation. 

On  the  other  hand,  in  simple  cataract  a  patient  should  recognize  a 
lighted  candle  in  a  dark  room  at  more  than  forty  feet  with  perfect  ease.  A 
more  ready  way  is  to  use  the  ophthalmoscopic  mirror  with  feeble  light,  and 
hold  it  two  to  six  feet  away  to  make  its  illumination  extremely  faint ;  this 
the  patient  should  promptly  recognize,  and  also  be  able  to  indicate  the  di¬ 
rection  from  which  the  light  comes  ;  this  tests  what  is  called  the  projection 
of  the  retina,  as  well  as  its  perceptive  power.  Any  abatement  of  this  quick 
response  to  light,  and  inability  to  recognize  the  situation  from  which  it 
comes,  awakens  suspicion  of  internal  lesion  of  the  eye  which  clouds  the 
prognosis.  Marked  limitations  of  the  field  or  of  projecting  power  indi¬ 
cate  detachment  of  the  retina,  or  atrophy  of  the  choroid,  or  disease  of  the 
retina  or  of  the  optic  nerve,  or  turbid  vitreous,  etc.  When  these  facts  are 
made  known,  one  may  feel  justified  or  bound  to  operate,  but  the  proba¬ 
bility  of  success  and  the  gain  in  vision  are  put  at  a  level  which  ought  to  be 
appreciated  both  by  the  surgeon  and  the  patient.  It  is  sometimes  desired 
to  have  a  cataract  removed,  when  in  only  one  eye,  to  get  rid  of  the  blemish, 
without  regard  to  improvement  of  sight.  This  is  appropriate,  if  not  contra¬ 
indicated  by  extreme  tension  or  tendency  to  hemorrhage  or  presence  of  a 
foreign  body,  or  other  serious  intra-ocular  lesion,  and  often  succeeds.  I 
have  done  it  with  success,  knowing  that  there  was  partial  detachment  of 
the  retina,  and  to  the  advantage  of  sight. 

For  good  prognosis,  one  ought  to  have  an  active  pupil,  as  well  as  a  ma¬ 
ture  cataract  and  the  anterior  chamber  of  normal  depth.  A  quiet  temper 
and  a  hopeful  and  obedient  disposition  are  scarcely  less  requisite.  As  to 
the  general  prognosis  of  results  of  operations,  this  cannqtjbe  stated  speci¬ 
fically,  unless  the  peculiar  quality  of  the  case  in  all  iH^yanngs  be  borne 
in  mind.  We  may  distinguish  between  degree  of  ^|jit  gained  and  the 
successful  removal  of  the  lens  with  a  clear  pupil,  b^without  sight.  The 
former,  if  satisfactory,  is  functional  and  also  a*eSkiplete  success ;  the  lat¬ 
ter  may  be  merely  a  surgical  success,  and  ofj&nse  to  the  patient  except 
in  removing  a  blemish.  For  congenital  c^ta^^Jts  it  is  rare  to  have  surgi¬ 
cally  bad  results,  but  the  gain  of  sight  i^xn^efctain,  because  so  many  cases 
are  amblyopic.  For  complicated  catai%nts  the  same  remark  applies  as  to 
sight,  while  the  surgical  dangers  are  ^eater.  For  persons  with  constitu¬ 
tional  diseases,  or  in  feeble  healtlvpfclie  outlook  is  always  grave.  For  trau¬ 
matic  cataract,  much  depends  op  the  nature  of  the  injury  and  the  possible 
presence  of  a  foreign  body,  v 

But,  for  the  cases  of  hard^d  senile  cataract,  very  great  pains  have  been 
taken  to  construct  statisti@  tables  of  results.  To  get  at  fair  conclusions, 
even  with  the  limitation^)  cases  considered  favorable,  strict  logic  requires 
that  we  have  maqy/fiements  for  calculating  the  results  which  the  tables 
do  not  afford.  Mgsfc  tables  are  compiled  to  show  the  advantages  of  a  par¬ 
ticular  method  ^l>g|)erating.  Of  course,  each  method  must  be  judged  by 
itself.  Eadfe^p^ator  ought  also  to  be  judged  by  himself,  for  he  is  the 
most  imptfrTCM  factor  in  the  problem.  But  each  operator  can  never  use 
his  best  dull  on  all  occasions,  nor  will  his  surroundings  always  be  the  same. 
A  mHltittf^.e  of  causes,  needless  to  be  mentioned,  come  in  to  modify  the 
me^  technique  of  the  proceeding  in  the  hands  of  the  same  surgeon.  The 
m&ynerable  circumstances  which  combine  to  make  patients  dissimilar  and 
Is  dissimilar,  are  all  to  be  weighed.  Therefore  it  follows  that  not  less 
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than  a  thousand  cases,  by  the  same  operator  and  by  the  same  method,  are 
to  be  considered  a  sufficient  basis  for  drawing  trustworthy  conclusions. 
In  estimating  results  of  vision,  the  rule  has  been  adopted  that  cases  which 
gain  and  better  are  counted  as  full  successes;  qualitative  vision 

less  than  this  is  called  partial  success,  and  quantitative  vision  (only  light-per¬ 
ception)  and  worse  results  are  called  failures.  The  requirements,  it  is 
seen,  are  lax  enough,  but  as  strict  as  we  can  at  present  wrork  up  to.  The 
result  of  the  most  generally  practised  operation,  viz.,  that  first  known  as 
Graefe’s,  is  about  six  per  cent,  of  failure  among  the  best  operators.  This 
is  an  inference  drawn  from  a  compilation  which  I  have  made  of  11,000 
cases.  See  ‘‘Trans.  Am.  Oph.  Soc.,”  1880. 

Duration  and  progress. — Soft  cataracts  progress  more  rapidly  than  hard. 
Traumatic  cataracts  develop  with  speed  proportionate  to  the  degree  to 
which  the  capsule  is  opened.  Very  small  openings  in  the  capsule  have 
been  known  to  heal,  and  the  lens  to  recover  transparency  at  the  affected 
spot ;  but  the  contrary  is  the  rule  in  the  large  majority  of  cases.  Congen¬ 
ital  cataracts  do  not  always  appear  until  some  months  after  birth,  or  at 
least  do  not  always  become  complete.  For  this  reason  the  class  of  juve¬ 
nile  cataracts  has  been  set  apart  by  recent  authors.  Hard  or  senile  cataract 
is  an  evidence  of  involution  of  tissues,  and  is  apt  to  be  hereditary.  Its 
rate  of  development  is  excessively  variable.  The  better  the  health,  the 
less  rapid  its  progress.  Cataract  accompanying  myopia  is  of  exceedingly 
slow  growth.  I  have  watched  one  case  eight  years,  with  very  moderate 
abatement  in  sight.  If  cataract  develop  quickly,  it  is  accompanied  by 
symptoms  of  retinal  irritation  due  to  its  swelling.  The  iris  may  be  seen 
to  be  pressed  forward  and  the  tension  somewhat  increased,  as  already  re¬ 
marked.  Another  feature  of  senile  cataract  is  that  the  index  of  refraction 
of  the  lens  becomes  higher  ;  the  effect  of  this  may  be  to  bring  about  a  de¬ 
gree  of  myopia.  In  case  the  pupil,  as  commonly  is  theff^^s  quite  small, 
and  the  striae  few  and  well  defined,  vision  for  near  o 
than  for  years  previous.  At  least,  the  use  of  conve. 
comes  superfluous,  and  the  individual  gains  w 

sight.”  I  have  one  patient  who,  at  sixty- five^gjs  of  age,  has  complete 
cataract  in  one  eye,  in  the  other  partial  caMIMet  with  a  myopia  of  one- 
twelfth  (3  D),  which  has  been  acquired  wjffiiNf  few  years,  and  who  is  able 
with  a  concave  glass  to  see  distant  oifieb^/reasonably  well.  No  period 
can  be  fixed  during  which  the  catanaSw  shall  complete  its  development 
and  become  mature.  From  a  few  months  to  twenty  years  are  limits 
recognized.  Jb 

SjDontaneous  cure  does  not  tsjKplace,  except  by  absorption  of  the  lens, 
as  in  traumatic  cases,  and  other  soft  cataracts,  or  by  spontaneous 

luxation,  which  can  happcpa#hard  cataracts  and  in  cataracts  of  myopic 
eyes  when  the  vitreou^f§  mud.  Sometimes  a  blow  does  this  suddenly,  to 
the  great  joy  and  astomsMnent  of  the  patient. 

Treatment. — WM&jwe  have  no  means  for  bringing  about  absorption  of 
opacities  in  the  loo«^and  only  a  very  few  reliable  cases  of  spontaneous  dis¬ 
appearance  QfY$^ge  opacities  are  reported  (“Bericht  liber  Augenklinik 
Wien,”  186^\Mfcere  some  such  cures  in  traumatic  cases  are  recorded),  it  re¬ 
mains  tru(^m  in  the  early  stages  of  the  disease  something  can  be  done  to 
mitigat^Jaccessory  symptoms.  The  principal  matter  is  strict  attention  to 
genei$t^|alth,  removing  all  causes  of  indigestion  or  of  feeble  nutrition, 
adteffmg  a  simple  and  nourishing  diet,  keeping  the  bowels  regular,  insuring 
SMpient  sleep,  perhaps  giving  mild  saline  waters,  requiring  moderate  daily 
ek<  !rcise  in  the  open  air  when  the  weather  permits,  ordering  sometimes 
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change  of  scene,  and  securing,  so  far  as  possible,  cheerful  surroundings.  I 
have,  when  health  seemed  good,  and  when  I  saw  the  vitreous  to  be  hazy, 
given  iodide  of  potassium,  gr.  v.  ter  in  die,  for  several  months.  Whether 
post  hoc  vel  propter  hoc ,  I  have  found  the  sight  better.  Sal  rochelle  might 
perhaps  have  been  as  good.  So,  too,  mild  tonics  and  bitters,  strychnia 
(iron  often  disagrees  with  old  people),  phosphoric  acid,  acid  phosphates, 
and  such  remedies,  have  fit  use.  These  measures  may  be  aided  by  sooth¬ 
ing  lotions  to  the  eye  to  allay  conjunctival  irritation,  viz.,  borax  and  cam¬ 
phor-water,  etc.  A  very  weak  solution  of  atropia,  gr.  -Jg-  ad.  f  j.,  will  be 
of  use  to  some  cases,  but  strong  solutions  are  unpleasant,  because  of  the 
great  glare  of  light.  Moreover,  encouraging  words  as  to  the  future  mean 
much  to  a  blind  person. 

Outward  applications  of  a  stimulating  kind,  and  digital  massage,  have 
had  popular  repute,  but  no  real  success.  Moreover,  galvanism  and  every 
variety  of  current  has  been  used  in  former  and  in  later  days.  Some  as¬ 
serted  cures  have  been  published  within  three  years.  They  have  been 
exploited  in  newspapers,  and  had  large  currency.  They  have  no  real  foun¬ 
dation  in  fact,  and  I  have  had  experience  of  two  of  these  cases. 

It  remains  to  take  up  the  surgical  treatment  of  cataract.  But  some  pre¬ 
liminary  matters  are  to  be  considered.  Shall  the  operation  be  done  upon 
one  eye  while  the  other  is  perfectly  good  or  has  useful  vision  ?  For  soft, 
including  traumatic  cataract,  the  answer  would  be  yes,  because  it  in¬ 
volves  little  risk  ;  for  hard  cataract  there  is  a  difference  of  judgment, 
but  my  own  practice  is  in  favor  of  it.  I  admit  that  some  have  been 
followed  by  squint,  and  have  complained  of  confusion  of  sight,  but  the 
much  larger  number  have  greatly  enjoyed  the  benefit  conferred  by  the  re¬ 
stored  eye.  The  gain  is  in  the  enlargement  of  the  field  of  vision,  in  the 
stronger  mental  impression,  because  of  a  greater  impulse  qf  light- stimulus 
to  the  central  ganglia,  and  because,  notwithstanding, 
was  worn  by  the  operated  eye,  a  degree  of  stereoscopi 
which  the  patients  many  times  found  of  great  adva 
forty  years  of  age,  with  monocular  cataract  and  t] 
was  so  much  distressed  by  losing  binocular  that  he  demanded  an 

operation,  and  acquired  in  this  eye,  whenrSSrected,  Without 

wearing  a  glass  he  recovered  his  formaf^bjjity  to  locate  objects,  could 
grasp  correctly,  go  up  and  down  staksVisich  assurance,  and  was  loud  in 
praise  of  the  benefit  he  received.  A 

Should  both  eyes  be  operated  at  once  ?  To  this  my  experience 
leads  me  to  say  no.  In  one  cad^of  a  German  woman  for  whom  I  ex¬ 
tracted  both  cataracts  by  a  tt^Hfr^rs’  method),  I  found  that  intra-ocular 
hemorrhage  happened  in  hofly^res  during  the  following  night,  and  the 
clot  was  pressing  out  through  the  wounds.  In  other  cases  I  have  seldom 
found  both  eyes  do  eowml^well ;  and  when  the  possibilities  of  loss  of  one 
by  Graefe’s  method,  &qc})  the  possible  entailment  of  sympathetic  ophthal¬ 
mia  in  the  other,  ^rgaonsidered,  the  argument  to  me  is  imperious.  In  cases 
where  the  first  ejj^Wes  well  and  the  second  is  fit  for  operation,  the  latter 
may,  in  ur^enfeAasfees,  be  dealt  with  in  eight  to  ten  days  after  the  first. 
Usually,  months  are  allowed  to  pass. 

The  vl^refey  of  operations  performed  for  cataract- extraction  is  too  nu¬ 
merous^)  ^catalogue.  For  many  years  flap-extraction  and  reclination 
werg/feES^pnly  alternatives.  The  latter  has  been  consigned  to  oblivion,  be- 
ca&js^iT  leaves  in  the  eye  a  foreign  body,  which  will,  in  the  end,  work  de- 
jd@)fetive  mischief.  I  have  been  twice  induced  to  do  it  in  cases  of  hard 
X^ftaract  in  the  very  old,  who  were  too  feeble  to  expect  recovery  from  flap- 
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extraction,  which  was  then  the  only  operation  known,  and  in  both  cases 
the  result  was  failure. 

Flap-extraction  was  done  in  the  cornea  and  by  a  large  wound,  and  with 
a  pupil  undisturbed,  except  by  the  stretching  of  the  extruded  lens.  When 
it  succeeded  its  results  were  brilliant,  but  almost  all  the  men  who  learned 
it  and  gloried  in  it  have  given  it  up  for  the  modern  method,  first  intro¬ 
duced  by  Graefe.  The  one  surgeon  who  performs  it  regularly  is  Hasner, 
of  Prague.  It  requires  more  than  ordinary  skill,  and  is  specially  exposed 
to  accidents  in  its  performance,  and  to  suppuration  in  the  healing.  We 
retain  the  knife  with  which  it  was  performed,  and  which  is  known  as  Beers' 
knife. 

Passing  by  many  operations  which  my  judgment  does  not  approve, 
the  following  are  to  be  considered :  1st,  we  operate  to  obtain  absorption 
of  the  cataract ;  2d,  we  operate  by  the  extraction  of  cataract,  and  of  this 
proceeding  there  are  several  varieties,  suited  to  different  conditions. 

For  .absorption  of  cataract  we  are  confined  to  lenticular  cataracts, 
because  the  capsule  never  is  absorbed  ;  and  also  to  those  which  are  soft, 
and  occur  in  persons  whose  youth  shall  insure  sufficient  absorptive  ac¬ 
tivity.  The  operation  is  done  almost  exclusively  on  those  who  are  under 
fifteen  years  of  age.  Sometimes  older  persons  are  thus  treated,  but  ab¬ 
sorption  is  very  slow,  and  the  lens-fragments  are  more  likely  to  cause  irri¬ 
tation  than  in  younger  eyes  ;  especially  is  this  remark  true  of  those  beyond 
thirty.  The  object  of  the  operation  is  to  open  the  capsule,  not  to  break  up 
the  ]ens.  A  needle  which  is  double-edged  and  sharp,  and  cuts  for  at  least 
two  millimetres  from  the  point,  is  the  proper  instrument.  A  sickle- shaped 
needle  will  also  do  the  work  well.  An  anaesthetic  is  not  usually  required. 
The  full  effect  of  atropine  is  to  be  obtained.  For  congenital  cataract,  the 
operation  may  be  done  as  early  as  the  age  of  three  months.  Care  must 
be  taken  to  find  out  that  the  case  is  one  suitable  for  abs<mmon,  i.e.,  not  a 
circumscribed  laminated  cataract.  For  a  person  under ^g^efi  years  of  age 
and  whose  pupil  dilates  easily,  simple  discission  will  d^vell.  If  the  pupil 
dilate  imperfectly,  and  in  persons  over  twenty,  irideQfomy  should  precede 
discission  by  eight  weeks,  as  Graefe  advised.  Iir4he  lens  is  more  or  less 
fluid,  a  broad  needle  may  be  used  to  evacuai^^me  of  it.  The  lids  are 
separated  by  a  stop-speculum,  and  the  gloWsj^adied  by  one  finger ;  the 
needle  pierces  the  cornea  on  its  horizont|lJh el-id  i  an,  just  outside  of  the 
dilated  pupil,  in  a  direction  nearly  perpendicular,  and  going  to  the  oppo¬ 
site  side  of  the  pupil,  cuts  down  into  dijcapsule  by  lifting  the  handle  and 
depressing  the  point  of  the  instrument,  using  the  cornea  as  a  fulcrum.  If 
this  cut  do  not  go  down  too  deep^into  the  lens,  a  second  cut  at  right  an¬ 
gles  with  it  will  fully  open  th^pjpfole.  Care  must  be  taken  to  avoid  dis¬ 
placing  the  lens  en  masse,  ^^pfe times,  in  congenital  cases,  the  lens  is  so 
small  that  this  necessa^jfim^pens  ;  but  then  it  is  not  so  likely  to  touch 
the  ciliary  processes  injuriously.  If  the  lens  be  reduced  in  bulk  by  partial 
absorption,  a  different;  mode  may  be  used.  Dilate  the  pupil  by  atropine, 
give  anaesthetics  lMjEfe  patient  be  not  very  steady,  put  in  a  speculum,  let 
one  assistant  holfijme  globe  by  fixation-forceps,  and  the  operator  taking 
two  straight^mmfesion  needles,  one  in  each  hand,  enters  one  on  either  side 
of  the  pupO^aphing  for  the  middle  of  the  lens  ;  and  when  he  has  pierced  it 
through,  heSnclines  the  handles  of  the  instruments  to  each  other,  thus  sep- 
aratim^^  cutting  points,  and  opens  a  chasm  in  lens  and  capsule,  which 
makes^)  Alack  pupil,  and  sight  is  gained  at  once.  This  proceeding  will 
ofteujbe  the  second  after  the  (see  Fig.  95)  one  previously  described.  In 
children  the  eye  will  bear  more  disturbance  of  the  lens  than  it  will 
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in  youths.  Atropine  is  to  be  dropped  into  the  eye,  sol.  gr.  iv.  ad.  ^j.;  a 
bandage  over  both  eyes,  and  the  patient  is  put  to  bed.  If,  within  twelve 
hours,  pain  occur,  look  to  see  whether  the  lens  is  swelling  inordinately.  If 
this  be  so,  the  iris  will  be  pushed  forward,  the  lens-substance  may  be  well¬ 
ing  up  through  the  pupil,  and  hypersemia  may  appear  around  the  cornea. 
For  twelve  hours  use  atropine  every  hour  or  two,  and  apply  cold  compresses. 
If  this  do  not  control  the  trouble,  resort  to  paracentesis  by  a  lance-knife, 


Fig.  95. 


and  attempt  to  get  out  some  lens-matter  as  the  aqueous  gushes,  holding 
the  wound  open  with  the  tip  of  the  lance.  This  proceeding  is  of  the  ut¬ 
most  value.  It  must  be  done  without  hesitation  if  there  be  much  pain, 
if  the  aqueous  be  muddy,  the  iris  discolored,  flocculi  of  lens-matter  float¬ 
ing  free,  and  decided  ciliary  hyperaemia  with  slight  chemosis.  To  do  it 
an  anaesthetic  will  be  needed,  while  an  assistant  is  noj^^ential,  although 
a  good  one  will  be  convenient. 

For  cases  which  are  not  attended  by  any  mishsffl^wo  to  four  months 
will  easily  procure  absorption  ;  but  there  are  exceptions  even  with 

infants.  In  some  the  capsule  is  dense,  andv^pes  not  permit  free  use  of 
the  needle.  In  all  cases  it  is  best  to  err/Shyfoge  side  of  prudence.  It  is 
important  to  plan  the  incisions  so  as  fo  leave  a  clear  central  opening  in 
the  capsule  at  last.  Until  absorption  is*chmplete,  atropine  should  be  used. 

For  certain  cases  of  nuclear  (zonular)  congenital  cataract,  iridectomy 
has  been  advised  in  preference  toj Solution  of  the  cataract.  Its  theory  is 
the  supposed  preference  to  be(gWen  to  vision  through  the  transparent 
margin  of  the  lens,  to  the  vision  .  possible  to  a  lensless  eye.  I  grant  this  to 
be  true  in  case  the  centrahop^eity  is  very  small,  i.e.,  not  greater  than  one- 
fourth  the  diameter  of  MTe^lens  ;  but,  if  it  equal  one-third  or  one-half  the 
lens  in  diameter,  I  deciaMly  favor  solution.  For  further  remarks,  see  below. 

Ljpk|>t  described,  it  was  necessary  to  introduce  the  pro- 
Doth  the  aqueous  humor  and  the  softened  lens-sub- 
fesible  reaction  occasioned  by  excessive  swelling  of  the 
speak  formally  of  that  proceeding  under  the  name  of 


In  the  operatio 
ceeding  of  evacuak 
stance,  to  confraf 
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Simple  Linear  Extraction. 


This,  in  reality,  is  a  form  of  paracentesis,  and  it  presupposes  a  very  soft 
perhaps  mushy  is  the  word  to  designate  it.  The  case  may  be  spon- 
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taneous  or  traumatic,  and  may  be  in  a  youth  or  older  person.  It  may  also 
apply  to  what  may  be  called  milky  cataract,  which  I  have  a  few  times  seen 
in  persons  under  twenty,  in  whom  a  soft  cataract  had  degenerated  into  a 
fluid  emulsion  like  a  saccule  of  cream.  The  capsule  needed  only  to  be 
pricked,  and  all  its  contents  gushed  out.  I  have  found  these  cases  liable 
to  be  followed  by  violent  reaction,  because  the  contents  of  the  sac  ap¬ 
peared  to  be  an  irritant  to  the  iris,  and  I  have  seen  one  eye  destroyed.  It 
is  better  to  make  a  broad  wound,  to  get  the  matter  out  of  the  globe  as 
quickly  as  possible.  A  hypodermic  syringe  might  be  suggested  for  such 
cases,  but  it  is  very  doubtful  if  the  material  could  be  conveyed  out  with¬ 
out  coming  in  contact  with  the  walls  of  the  anterior  chamber. 

Simple  linear  extraction  is  applicable  to  any  age,  and  has  regard  only 
to  the  consistency  of  the  lens.  But  by  persons  of  middle  life  its  manipu¬ 
lations  are  not  so  well  borne  as  by  those  under  thirty,  and  it  may  in  them 
be  substituted  by  peripheral  extraction  (Graefe’s  jmethod).  The  operation 
may  be  done  either  without  or  with  iridectomy,  and  the  iris  operation  may 
be  coincident  or  precedent.  If  no  iris  be  removed,  the  amount  of  lens- 
matter  must  be  small  and  very  soft.  Under  such  conditions  (using  anaes¬ 
thesia,  a  speculum,  and  fixation-forceps,  which  are  to  be  applied  at  a  point 
diametrically  opposite  the  intended  place  of  puncture),  a  narrow  lance- 
knife  (see  Fig.  96)  is  thrust  almost  vertically  through  the  temporal  side  of 


the  cornea,  just  at  the  ajDparent  edge  &  me  fully  dilated  pupil.  It  is  car¬ 
ried  into  the  lens  so  as  to  open  the  c^mle  freely.  The  operator  may  in¬ 


crease  the  capsular  wound  by  lati 
Then  withdraw  the  blade  until 
and  open  it  by  pressure  baqk 
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ever-like  movements  of  the  handle, 
oint  just  projects  within  the  wound, 
the  lens-matter  comes  out,  and  its  exit 
irpressure  with  the  fixation-forceps.  Let 
prolapse  of  vitreous,  and  keep  up  pressure 


very  gently,  until  fthe  fcugffclears.  At  the  first  sight  of  vitreous,  pull  out 
the  knife  and  close  theeye.  , 

Another  way  i£^JJ)withdraw  the  knife  quickly  after  it  has  made  the 
wound  in  the  co^aa,  and  to  put  in  a  sharp  cystitome  to  open  the  capsule, 
then  evacuate^fl|vTens  by  the  point  of  a  curette  laid  at  the  wound  to  press 
it  open.  Tfc&^xation-forceps  may  be  taken  off,  and  counter-pressure  made 
by  a  ruhbe^coop,  which  shall  be  passed  over  the  cornea,  squeezing  out 
and^foJklWing  up  the  lens-matter  (see  Fig.  97). 

^operation  be  done  with  iridectomy,  the  wound  is  made  mm. 
ke  tiie  limbus,  the  knife  going  in  parallel  to  the  base  of  the  cornea, 
of  medium  size.  With  it  make  a  wound  about  five 


the  limbus, 
being  a  lance 
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millimetres  long,  introduce  forceps  to  draw  out  the  iris,  and  cut  it  close  to 
the  cornea.  Now  with  a  sharp  cystitome  open  the  capsule  as  freely  as  possi¬ 
ble,  for  this  is  a  most  essential  step.  The  expulsion  of  the  lens-matter  may 
be  done  by  the  curette,  aided  by  counter-pressure  with  the  rubber  spoon. 
The  fixation-forceps  may  be  taken  off  before  expulsion,  or,  if  the  patient 
be  very  quiet,  left  loosely  in  place.  There  is  danger  of  loss  of  vitreous, 
because  the  inner  wound  lies  near  the  circumlental  space.  This  is  the 
danger  to  be  guarded  against.  Sometimes  lens-matter  must  be  left  be- 


Fig.  97. 


hind.  It  may  not  make  any  trouble.  Atropia,  gr.  iv.  ad.  §  j. ,  is  put  in,  a 
bandage  is  put  over  both  eyes,  and  the  patient  put  to  bed.  The  eye  will  not 
be  examined  at  the  first  dressing,  which  will  be  after  twenty-four  hours,  ex¬ 
cept  in  the  most  cursory  way,  the  outside  of  the  lids  gently  washed  with 
boracic  acid  solution,  and  the  bandage  reapplied  and  changed  once  daily, 
the  eyes  kept  covered  for  three  or  four  days,  and  if  all  go  well  then  use 
the  double  shade.  Atropine  used  twice  daily  after  the  first  twenty-four 
hours,  and  later,  when  the  bandage  is  off,  three  times  daily.  Keep  the  pa¬ 
tient  in  quietness  for  seven  to  twelve  days. 

Laminated  cataract  requires  careful  study  of  its  extent  amd  of  its  rela¬ 
tions  to  the  pupil.  If  the  pupil  will  dilate  wide  enqu^Ho  extend  be¬ 
yond  the  opacity,  and  afford  sight,  a  weak  solution  of  i*S2^ia  may  be  used 
once  in  three  days,  and  an  operation  may  be  postpraMf  if  the  subject  be 
very  young,  to  the  age  of  four  or  five  years.  At  th(sS&ge  the  best  proceed¬ 
ing  is  an  iritomy  by  Wecker’s  scissors.  A  woui^I  of  four  or  five  milli¬ 
metres  is  made  opposite  the  edge  of  the  ddated  pupil  and  one  blade  of 
the  scissors  slipped  behind  the  iris,  and  tl|^|hifL’  in  front,  to  cut  two-thirds 
of  its  breadth  with  one  slit.  Of  course  caaaer  is  needed  not  to  rupture  or 
bruise  the  capsule,  nor  do  violence  ha^ie  iris.  This  operation  requires 
much  delicacy  and  skill.  If  the  cenlm  opacity  be  too  large  to  leave  rim 
enough  in  the  lens  to  be  useful,  <30^ission  will  be  proper.  Often  the  cen¬ 
tral  opacity  has  a  thick,  white  c^nWe,  and  thinner  gray  surrounding  rings. 
There  are  several  varieties^d0jMg.  94).  Most  cases  require  discission. 
An  iridectomy  may  be  d one^in  some  instances,  but  the  rim  of  the  lens 
is  highly  astigmatic,  affd^ie  existing  lens-opacity  causes  dispersion  of 
light,  so  that,  if  the  o^^jlty  be  more  than  three  millimetres  in  apparent 
diameter,  discissiqn^md  subsequent  use  of  cataract  glasses  will  give  the 
best  vision. 

We  come  the  consideration  of  the  operation  which  is  the  capital 

achieveme  n<®fo]  £>hthalmic  surgery,  viz.,  the 


Extraction  of  Hard  Cataract. 


^Th^^  methods  are  as  follows  :  flap-extraction  in  the  cornea  upward  or 
^gfiward  ;  flap-extraction  in  the  sclero-corneal  junction,  upward  or  down- 
;  either  of  these  may  or  may  not  be  accompanied  by  iridectomy. 
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In  this  operation  the  cut  traverses  a  circle  of  latitude,  and  forms  a  flap 
which  does  not  easily  withstand  intra-ocular  pressure,  and  causes  various 
mishaps  because  of  the  gaping  of  the  wound.  Graefe  conceived  the 
thought  that  if  a  wound  be  made  in  or  very  near  a  meridian  of  the  globe, 
this  cut  could  not  very  easily  be  forced  open,  and  would  be  a  great  safe¬ 
guard  against  bad  coaptation,  with  resulting  suppuration,  prolapse  of  iris, 
etc.  To  form  such  a  cut,  he  contrived  the  narrow  lmife  which  bears  his 
name,  although  it  is  variously  modified.  He  laid  the  wound  deep  in  the 
sclera  and  beyond  the  visible  margin  of  the  cornea.  He  restricted  it  to  a 
length  of  4|-"'  Paris  (about  ten  millimetres)  and  added  a  very  peripheral 
iridectomy.  In  this  position  it  is  adequate  to  the  expulsion  of  most  lenses. 
After  opening  the  capsule  he  used  considerable  pressure,  by  various  in¬ 
struments,  to  expel  the  lens.  By  this  proceeding  he  obtained  a  great  gain 
upon  the  previous  percentage  of  successful  results.  The  operation  com¬ 
mended  itself  by  its  greater  ease  of  performance  and  the  less  irksome  after- 
treatment,  and  by  the  quicker  healing.  But  it  was  found  that  harm  arose 
from  the  proximity  of  the  cut  to  the  ciliary  processes,  and  a  chronic 
cyclitis,  lighted  up  by  the  wound,  caused  many  so-called  half  results, 
which  were  practical  failures  ;  and  in  the  sixteen  years  since  its  introduc¬ 
tion,  not  a  few  cases  of  sympathetic  inflammation  of  the  other  eye  have 
been  reported,  and  the  unreported  ones  are  probably  more  numerous. 
Moreover,  it  is  sometimes  very  difficult  to  get  the  lens  out  through  so 
small  an  aperture,  because  it  may  have  very  little  soft  cortex,  or  may  be  of 
unusual  size.  Cataract  will  vary  from  seven  to  ten  millimetres  in  diameter. 
Hence,  the  wound  was  by  many  operators  brought  down  nearer  the  limbus, 
and  increased  in  length  to  eleven  or  twelve  millimetres,  if  needful.  Such 
a  peripheral  character  is  given  to  the  wound  that  sufficient  coaptation  is 
maintained  by  the  help  of  a  pressure-bandage,  which,  too,  was  Graefe’s  in¬ 
vention.  The  iridectomy  is  retained.  The  method  of  opepteMhe  capsule  is 
now  attended  to  more  carefully  than  by  Graefe,  and  Ayexpulsion  of  the 
lens  is  effected  more  readily.  Instruments  passedJM^  the  eye  are  dis¬ 
carded,  except  there  be  loss  of  vitreous.  Very  manjfmiiior  modifications  of 
the  operation  have  been  published,  but  thes^tfnfikt  be  regarded  as  the 
“ personal  equation’’  of  the  operator.  It  ma^feeWone  at  the  lower  edge  of 
the  cornea  or  at  the  upper  ;  the  latter  is  b^b^preferred. 

The  patient  is  to  be  prepared  for  kheVoperation  by  seeming  a  move¬ 
ment  of  the  bowels  and  good  sleep  the  flight  before.  The  best  anodyne  is 
bromide  of  sodium  3ij.  and  chloral  unless  it  be  known  that  morphia 
agrees  well.  Some  operators  put  ffiteserine,  gr.  iv.  ad.  3  j.,  an  hour  before 
the  operation,  to  keep  the  pupilwfil  in  the  anterior  chamber.  One  never 
should  use  atropia  within  a  ^e^  hours  of  the  operation,  except  in  a  feeble 
dose,  say  gr.  J  ad.  3  j.,  andji^ simply  to  learn  the  peculiarities  of  the  cata¬ 
ract.  The  question  of  employing  an  anaesthetic  depends  on  the  habit  of 
the  operator  and  the  wi§ybs  of  the  patient.  If  a  patient  be  intractable  or 
timid,  it  must  be  g'i^gfi  ;  if  the  operator  distrust  himself,  he  had  better  use 
it.  If  the  patienjp&^ery  easily  nauseated,  he  should  not  take  it.  Subse¬ 
quent  vomitingfa^Mle  often  immaterial,  is  sometimes  disastrous.  Ether  is 
less  pleasa^tMao? chloroform,  and  for  the  timid  operator  is  to  be  preferred. 
For  the  tm^  patient  I  would  choose  chloroform.  If  ether  be  chosen, 
profounch  relaxation  must  be  secured,  and  be  kept  up  through  the  whole 
proc^djffi^.  If  chloroform  be  chosen,  it  can  be  given  to  the  procurement 
of  ^mSfirst  stage  of  anaesthesia,  annulling  pain  during  the  first  two  and 
^a@ul  steps  of  the  operation,  and  then  be  abandoned,  and  the  patient  al- 
ed  to  recover  his  senses.  Ether  cannot  so  well  be  managed  to  gain  this 
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effect,  because  its  early  stage  is  more  exciting  than  is  that  of  chloroform. 
I  leave  out  of  view  any  discussion  of  the  applicability  of  one  or  the  other 
anaesthetic  as  a  general  surgical  question.  In  Europe  anaesthetics  are 
rarely  used  ;  in  this  country  the  practice  is  variable.  For  myself,  I  avoid 
them  as  much  as  possible,  but  frequently  have  to  resort  to  them.  A 
patient  who  will  squeeze  the  lids,  or  holds  the  eyes  rigid,  must  have  an 
anaesthetic.  I  have  given  full  doses  of  bromide  of  sodium  and  chloral, 
within  the  last  year,  the  night  before,  and  also  an  hour  before  the  oper¬ 
ation,  to  great  advantage. 

Conditions  unfavorable  to  an  operation  are  :  extreme  depth  of  the  eye 
in  the  orbit,  and  also  decided  prominence  of  the  eye.  The  former  makes 
the  operation  difficult,  the  latter  is  less  favorable  for  healing.  Chronic 
catarrh  of  the  lachrymal  sac,  pterygium,  and  all  diseases  of  the  lids,  are 
detrimental,  because  the  secretion  is  apt  to  get  into  the  wound  and  cause 
suppuration.  All  conditions  which  hinder  the  patient’s  remaining  quiet 
in  bed  are  bad,  viz. :  cough,  asthma,  bladder  trouble,  etc. 

I  prefer  that  the  knife  should  be  very  narrow  and  sharp  (see  Fig.  98). 
The  best  blades  are  ground  hollow,  like  a  razor,  and  their  width  is  not  more 
than  one  and  one-half  to  two  millimetres.  The  point  must  be  very  sharp, 
the  back  thick  enough  to  be  stiff.  It  is  intended  to  make  a  wound 
around  nearly  the  upper  third  of  the  cornea,  which  shall  be  eleven  to 


Fig.  <JS. 


twelve  millimetres  across  its  extremities,  which  shall  be  inAhe  sclera  one 


millimetre  from  the  limbus.  The  patient  is  on  his  ba^xtbe  lids  parted 
by  a  spring-speculum,  the  globe  seized  by  spring  fix^f^m-forceps  applied 
near  the  cornea,  below  and  on  the  vertical  meridiahQfcnd  in  the  operator’s 
hand.  The  operator  will  stand  behind  for  the  pat&u’s  right  eye,  and  be 
in  front  for  the  patient’s  left  eye.  It  is  not  while  to  suppose  the 

operator  to  be  ambidextrous  to  the  degree^a^msite  for  cataract-operating, 
although  the  possession  of  this  quality  is  fej^mnent  value. 

First. — The  point  of  the  knife  is  th&stmto  the  sclera  at  a  spot  3  mm. 
below  a  line  laid  horizontally  across  tffi&upper  edge  of  the  cornea,  and  is 
pushed  down  to  the  middle  of  the  pupiT;  then  it  is  brought  up  to  aim  at  a 
spot  diametrically  opposite  to  th^$M*fe  of  its  entrance.  If  counter-puncture 
should  not  be  exactly  correct^W)knife  may  be  withdrawn  and  the  effort 
repeated.  In  this  manoeuvr^thelixation-forceps  are  made  to  counteract  the 
tendency  of  the  eye  to  rotgmW  its  axis,  which  the  advancing  knife  causes. 
During  transfixion  the  tfac£*of  the  knife  has  been  pressed  a  little  down,  and 
when  the  point  appearsNem  the  nasal  side,  it  is  thrust  rapidly  around  and 
upward,  so  as  to  fc^^his  much  of  the  inner  end  of  the  wound  as  possible  by 
the  full  thrust  of|fbpblade  ;  meanwhile  the  heel  is  not  allowed  to  cut,  and 
no  leakage  of  ^u^ous  occurs  here  (see  Fig.  99).  When  the  blade  has  gone 
to  the  ful^^rafeL  possible,  the  heel  is  lifted  up  as  the  edge  is  drawn  back¬ 
ward,  and  tqe  cutting  proceeds  at  the  outer  end.  Finally,  only  the  centre 
remains^  be  cut,  and  here  the  edge  may  have  to  be  turned  a  little  forward, 
to  av<^d)gj)ing  too  deep  in  the  sclera.  The  manoeuvre  thus  described  in 
defeul  Fhave  found  to  be  a  sufficient  protection  against  falling  of  the  iris 
|^©£/bhe  knife,  because  the  flat  of  the  blade  comes  upon  it  before  it  can 
n  ill  forward.  If  one  fail  in  the  endeavor  thus  to  make  the  cut,  this  accident 
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may  happen.  Some  conjunctiva  may  be  lifted,  but,  unlike  some  operators, 
I  do  not  desire  it.  It  promotes  bleeding,  and  is  in  the  way. 

Secondly. — We  proceed  to  the  iridectomy ;  but  if  bleeding  take  place 
into  the  chamber,  be  careful  to  coax  it  all  out  by  wiping  the  wound  with 
a  soft  bit  of  muslin,  and  at  the  same  time  press  with  the  fixation-forceps. 
A  light  and  dextrous  hand  is  very  needful  in  this  performance.  The 
assistant  now  takes  the  fixation-forceps,  and  this  transfer  is  delicate 
business.  The  iris  sometimes  presents  in  the  wound ;  if  it  should  not, 


Fig.  99. — The  operator  is  supposed  to  be  behind  and  using  his  left  hand.  Thg*mm 

narrow. 


represented  too 


catch  it  near  the  pupil  at  the  right-hand  side  of  the  wound  ;  gently  draw 
it  out  and  cut  with  scissors  pressed  against  the^A^a.  Make  a  second  cut 
at  the  middle,  a  third  at  the  distal  end  of  thqfytmd.  The  eye  must  be 
turned  down,  chiefly  by  the  patient’s  effor|T^p|ich  care  is  needed  to  pre¬ 
vent  imprisonment  of  the  iris  in  the  angj^^nt  is  to  be  softly  coaxed  back 
by  stroking  the  limbus  with  a  rubber  sp<pm.  If  the  iris  do  not  return  to 
its  place  after  a  little  pressure  at  the  angles  of  the  wound,  use  forceps  to 
catch  it,  and  excise  it.  The  operaM$  then  resumes  the  fixation-forceps, 
and  is  vigilant  to  wipe  off  clots,,  tod  coax  out  by  slight  pressure  what 


gathers  in  the  chamber. 

Third. —  Cystotomy. — r 
projecting  at  an  obtuse  ^na 
shank  may  need  to  be  bfe 

& 


forward 
look  ah^Ek* 

telli^M- 

lr 


'a  cystitome,  sickle-shaped,  or  with  point 
! f  as  devised  by  Dr.  Knapp  (see  Fig.  100)  ;  its 
if  the  eye  is  deep.  The  point  must  be  sharp 
and  able  to  make  a  clean  cut 
vertically  from  below  the  lower 
pupillary  edge  to  the  top  of  the 
lens.  To  cut  the  capsule  prop- 
^  erly,  the  lens  must  be  crowded 

little  pressure  of  the  fixation-forceps,  and  the  patient  must 
Jyalown  as  possible ;  there  is  great  advantage  gained  by  his  in- 
I*co- operation.  If  the  lens  have  been  displaced  a  little  out  of  the 
fossa,  it  may  be  lifted  up  to  place  by  the  point  of  the  cystitome 


ion 


making  the  cut. 


Having 


succeeded  so  far  without  accident,  the 
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patient  is  exhorted  to  keep  looking  down  while  the  next  step  is  taken,  viz., 
the  expulsion  of  the  lens,  which  now  rests  against  the  cornea. 

Fourth  step,  delivery. — If  the  openings  in  the  cornea,  iris  and  capsule 
are  all  of  suitable  size,  no  trouble  will  be  experienced,  unless  the  lens  have 
been  dislocated,  or  unless  vitreous  have  escaped.  The  fixation-forceps  may 
often  be  laid  aside,  but,  if  still  in  situ,  press  gently  backward  with  their 
point  so  as  to  tilt  the  upper  edge  of  the  lens  into  the  wound.  If  it  come 
to  view,  change  the  direction  of  the  pressure  so  as  to  follow  its  movement 
upward,  and  lay  a  curette  gently  along  the  posterior  lip  of  the  corneal 
wound.  The  lens  keeps  rising,  and  as  it  gets  midway  into  the  wound  place 
the  curette  or  rubber  spoon  on  the  lower  border  of  the  cornea  to  crowd  up 
soft  matter  and  squeeze  it  out  in  a  compact  mass,  following  it  up  with  the 
spoon  on  the  cornea,  not  coming  higher  than  its  centre  until  the  pupil 
seems  clear.  Wet  the  spoon,  and  be  extremely  gentle.  It  is  now  that  the 
quality  of  the  hand  appears  in  knowing  how  to  apportion  pressure  to  re¬ 
sistance,  and  not  to  cause  loss  of  vitreous.  When  the  lens  is  out,  take  out 
the  speculum,  close  the  lids,  and  apply  a  pad  of  cotton  with  moderate 
pressure. 

Finally,  the  pupil  is  cleared  of  all  fragments,  and  this  may  be  done  by 
means  of  the  edge  of  the  lower  lid,  winch  the  operator  pushes  with  his 
thumb  over  the  cornea,  or  by  a  spoon  wet  in  sol.  acid,  boracic.  gently  strok¬ 
ing  the  cornea  and  making  the  wound  gape.  No  instrument  should  be 
put  into  the  eye  if  it  is  possible  to  avoid  it.  Wash  out  the  conjunctiva 
with  sol.  acid,  boracic.,  and  let  the  patient  try  to  count  fingers  before  put¬ 
ting  on  the  padded  bandage.  Do  not  put  in  atropine,  because  this  will  favor 
the  entanglement  of  the  iris  in  the  wound.  The  eserine,  which  some  op¬ 
erators  use  before  the  operation,  is  for  the  purpose  of  keeping;*  the  pupil  well 
in  the  wound.  I  do  not  approve  of  its  use  after  the  operaJa4ji,  but  a  correct 
situation  of  the  pupil  must  be  secured  ;  and  if  nothing  6^^can  be  done,  the 
angles  of  the  protruding  iris  must  be  snipped  off  ifepapply  the  flannel 
bandage,  which  shall  be  two  inches  wide  and  two  one-half  yards  long. 
Lay  a  square  of  muslin  over  each  eye,  and  qplitpicked  lint  or  cotton 
wadding.  The  padding  must  be  carefully  pad^df  about  the  eyeballs.  Let 
the  mass  be  enough  to  make  a  broad  and^E|bic  wad,  level  with  the  fore¬ 
head.  The  bandage  must  lie  smoothly,  (WeoJyV  and  without  painful  pres¬ 
sure.  The  patient  then  goes  to  bed.  (fe  iS*not  to  eat  solid  food  for  twenty- 
four  hours,  but  to  take  milk,  soup,/Sk&  nutritious  food  which  does  not 
require  to  be  chewed.  He  is  to  take  aqposition  in  bed  which  he  can  keep 
quietly  for  several  hours,  wheth^iu^n  the  back  or  on  the  side ;  he  must 
not  rise  out  of  bed  for  the^mbef  of  bowels  or  of  bladder,  if  it  can  be 
avoided.  The  rule  is  that  the  minimum  of  disturbance,  local  and  general, 
and  the  maximum  of  comfort and  of  healing  power,  are  to  be  secured. 

After-treatment. — Make  sure  that  good  sleep  is  obtained,  and,  as  a  rule, 
order  a  competent  ano&^ne.  Some  smarting  follows  the  operation,  but  in 
two  or  three  hours^e  eye  feels  well.  If  there  should  be  pain  after  six 
hours,  give  a  hyrfftiprmic  of  morphia  sulph.,  gr.  one-fourth.  If  there  be  no 
decided  disco^^rt  within  eighteen  hours,  do  not  disturb  the  patient  at  all ; 
nor  should^b&t^bandage  be  taken  off  until  after  thirty  hours,  if  there  be  no 
complainfi^Nthen  it  may  be  removed,  and  a  glance  at  the  secretion  on  the 
muslir^jktch  will  tell  how  matters  go  on ;  if  it  be  scanty,  it  augurs  well. 
Wa^^pjihe  outside  of  the  lids  gently  with  warm  sol.  acid,  boracic.  four  per 
c&k .,nnd  renew  the  dressing  of  patch,  cotton,  and  bandage.  At  the  end 
other  twenty-four  hours  do  the  same,  and  the  edges  of  the  lids  may 

pulled  asunder  to  get  out  secretion.  Do  not  put  in  atropia  until  the 
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third  day,  and  then  the  solution  will  he  gr.  ij.  ad.  3  j.,  one  to  thirty,  only 
two  drops.  From  this  time  on,  the  bandage  may  be  changed  from  once 
to  twice  daily.  In  favorable  cases,  the  after-treatment  is  tame  and  un¬ 
varied,  and  the  patient  complains  only  of  being  in  bed.  It  may  be  stated 
broadly  that  a  normal  operation,  unattended  by  accidents,  and  in  which 
the  eye  is  not  handled  harshly,  will  be  followed  by  normal  and  prompt 
healing.  The  general  nutrition  is  of  less  importance  than  a  perfect  opera¬ 
tion  and  gentle  manipulation. 

For  three  days  the  patient  will  remain  in  bed,  and  his  diet  will  be  sim¬ 
ple,  but  not  meagre.  During  this  period  the  bowels  may  be  left  to  them¬ 
selves.  The  patient  may  then  sit  up  a  short  time  each  day,  and  gradually 
be  allowed  more  liberty.  The  bandage  will  remain  on  both  eyes  for  a 
week  or  ten  days,  then  to  be  succeeded  by  a  shade,  and  the  room  to  be 
moderately  dark.  While  wearing  a  bandage  the  room  may  have  light 
enough  to  permit  every  attention  to  the  patient.  From  twelve  to  twenty 
days  is  required,  on  the  average,  for  after-treatment. 

It  is  proper  to  speak  of  the  accidents  wrhich  may  happen  at  the  opera¬ 
tion,  and  what  is  to  be  done  in  view  of  them.  If  the  iris  fall  over  the  knife  in 
a  large  fold,  it  is  best  to  withdraw  the  blade  and  treat  the  case  as  a  wound ; 
another  attempt  may  be  made  in  ten  days  or  two  weeks.  If  the  piece 
caught  be  small,  it  may  be  simply  cut  away  and  the  operation  continued. 

If  prolapse  of  vitreous  occur 
before  the  iridectomy,  tie 
up  the  eye  and  treat  the 
case  as  a  wound.  Another 
attempt  must  be  deferred 
for  one  to  three  months.  If 
vitreous  prolapse,  after  or 
during  mdfcAomy,  make 
fig.  102.  the  attenragto*  extract  the 

lens  \^ii^ut  capsulotomy, 
by  a  traction  instrument,  such  as  may  seem  best  sim^L  to  the  case.  The 
loop  set  with  teeth  is  very  reliable,  while  sometiin^yfr  hook  answers  better 
(see  Figs.  101  and  102).  In  any  event  the  mampulation  is  delicate,  and 
more  vitreous  will  escape.  For  loss  of  vit^Sus,  after  opening  the  capsule, 
the  same  method  must  be  used,  but  will  be^&gier  of  execution.  No  pres¬ 
sure  is  to  be  exerted  on  the  globe  by  fixa^pn-forceps. 

If  the  lens  come  out  unwillingly,  thl^ounds  are  too  small  either  in  the 
cornea,  which  is  to  be  enlarged  by  tl^iris-scissors,  or  in  the  capsule,  which 
is  to  be  cut  again  by  the  cystiton^V^Tf  the  lens  be  dislocated  before  the 
capsule  is  opened,  it  may  sometimes-be  safe  to  try  to  get  out  lens  and  cap¬ 
sule  together,  because  the  su|p^nsory  ligament  is  to  some  extent  torn,  and 
must  be  atrophied.  Notfeiiigjbut  gentle  pressure  is  to  be  tried,  and  if  this 
do  not  succeed,  catch  thexy^Jerior  surface  of  the  lens  by  a  small,  sharp  hook, 
and  with  this  or  a  «p|gDer  cystitome  cut  the  capsule,  and  deliver  in  the 
normal  way.  After^ljps  over,  beware  of  the  patient  suddenly  nipping  his 
eye  or  curiously  J^^g  whether  he  can  see.  He  may  squeeze  out  vitreous. 
The  harm  of  Jh^accident  lies  in  the  rude  disturbance  of  the  deep  struc¬ 
tures  of  theSera  in  preventing  proper  removal  of  cortex,  in  causing  en¬ 
tanglement  of  *iris  in  the  wound,  and  in  the  interposition  into  the  wound 
of  a  su^stailee  which  hinders  close  coaptation.  It  may  not  be  followed  by 
disaS£eiN$ut  it  is  always  dangerous.  The  occlusion  of  the  eye  after  this 
acdAptt  must  be  more  careful  and  persistent,  and  undue  reaction  is 
ratable. 


Fig.  101. 
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In  after-treatment,  should  undue  reaction  occur,  it  usually  starts  from  the 
wound,  because  either  its  edges  were  bruised,  or  the  iris,  or  a  tip  of  capsule 
or  lens-matter  have  been  caught  in  it.  If  mild,  it  will  abate  under  use  of 
warm  fomentations,  begun  so  soon  as  the  pain  and  the  swelling  about  the 
wound  denote  its  onset.  It  may  extend  and  become  iritis,  or  inflammation 
of  the  capsule,  with  proliferation  of  its  cells,  or  it  may  go  to  the  ciliary  body 
and  choroid,  and  then  real  mischief  is  brewing.  The  best  remedies  are  atro¬ 
pine  and  hot  fomentations  ;  for  pain,  apply  two  or  four  leeches  to  the  tem¬ 
ple,  and  inject  morphia.  Often  a  patient  feels  better  by  being  allowed  to 
sit  up  some  of  the  day.  The  case  may  go  on  for  three  or  four  weeks. 
Iritis  or  capsulitis  may  occur  without  irritation 
of  the  wound  by  the  third,  or  tenth,  or  twentieth 
day,  and  is  generally  due  to  some  imprudent 
use  or  exposure,  or  blow,  or  pressure.  For  ex¬ 
udation  in  the  anterior  chamber,  I  have  many 
times  practised  its  removal  by  iris-forceps,  and 
if  the  corneal  edges  have  not  been  decidedly 
involved  in  suppuration,  I  have  found  the  pro¬ 
ceeding  helpful,  and  thus  saved  some  eyes ;  but 
often  such  cases  go  to  a  bad  end.  Cyclitis  is 
liable  to  be  the  mode  of  destruction,  and  soften¬ 
ing  of  the  globe.  Reaction  in  the  wound,  with 
purulent  infiltration  of  the  edge  of  the  cornea 
and  in  the  pupil,  is  the  great  mischance  after 
this  operation.  The  treatment  is  hot  water  for 
many  hours  daily,  and  atropine,  and  keeping 
up  the  patient’s  condition. 

It  remains  to  speak  of  some  other  ways  of 
operating  on  hard  cataract.  We  have  two 
modes,  in  which  the  wound  is  laid  in  the  cornea, 
viz.,  the  operation  of  Liebreich  and  of  Lebrun. 

In  both  these  the  section  is  in  the  cornea,  either.^, 
below  or  above  the  pupil,  at  the  junction  of  the  .  . 
middle  with  the  upper  or  lower  third.  The^fy* 
begins  in  the  sclera,  one  or  two  millimel^esVoC- 
hind  the  cornea,  and  goes  in  a  great,  circle  to 
the  same  point  opposite  (see  Fig.  lC^S.  If  the 
iris  prolapse,  it  must  be  cut  off ;  th^eapsule  is 
opened  by  a  transverse  cut,  andd^ens  slipped 
out  as  in  the  Graefe  method.  For-the  cut  down¬ 
ward  (Liebreich’s)  a  speciriuKfrfiay  be  omitted, 
and  also  fixation-forcepsy^Jhetimes,  but  both 
make  the  method  etijkebiJ  Before  cystotomy 
the  speculum  may  be  mken  out,  and  the  opera¬ 
tor’s  fingers  wilLcjS^rol  the  lids,  and  evacuate 

the  lens,  aided  hywWspoon  pressing  on  the  lower  edge  of  the  cornea.  Pro¬ 
lapse  of  iri§  y  liable  after  the  lens  is  out,  and  if  not  well  replaced  it 
should  be^e^sed. 

Lebruns,  or  the  Belgian  method,  is  similar  and  a  little  more  difficult. 
To  bo|^A  these  operations  the  objection  lies  of  adhesions  of  the  iris  to  the 
wou^Vgepecially  at  its  angles,  and  irregularity  in  the  cornea  from  pout¬ 
ing  or  the  cicatrix.  These  methods  are  good  substitutes  for  Graefe’s 
ation  when  the  latter  may  be  unusually  difficult  because  of  great 
pth  of  the  eye,  or  where  the  latter  has  been  tried  with  bad  result.  The 


Fig.  103. — O,  centre  of  lens; 
X,  X',  equatorial  plane  of  lens ;  G, 
place  at  which  Graefe  originally 
laid  the  incision ;  S,  place  at  which 
most  operators  now  make  the  inci¬ 
sion  ;  D,  place  of  section  in  the  dis¬ 
carded  flap-extraction  ;  L,  place  of 
section  in  the  Belgian,  or  Lebrun’s, 
operation ;  if  made  at  the  lower 
part  of  the  cornea  in  a  correspond¬ 
ing  place,  it  becomes  Liebreich’s 
section. 
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figure  shows  where  the  section  of  the  cornea  is  made  in  the  various  opera¬ 
tions. 

The  objection  to  the  two  last  is  that  if,  immediately  after  the  operation, 
the  iris  seem  to  be  quite  out  of  the  wound,  the  stump  of  it  is  almost  cer¬ 
tain,  after  a  time,  to  become  adherent  to  the  cornea,  and  make  a  peripheral 
synechia,  which  is  a  perpetual  threat.  Astigmatism,  after  these  operations, 
is  apt  to  be  great.  They  are  more  easy  to  do  than  Graefe’s  method. 

Weber’s  operation  is  done  by  a  very  broad  lance-knife,  but  it  has  not 
found  many  adherents. 

Pagenstecher  and  others  have  advocated  removal  of  lens  and  capsule 
together,  but  only  in  exceptioanl  cases  can  it  be  done  without  imperilling 
the  eye,  through  loss  of  vitreous  and  rough  handling,  caused  by  the  intro¬ 
duction  of  traction  instruments  or  by  difficulty  in  delivering  the  lens.  In 
all  extractions  it  is  a  bad  sign  to  see  the  cornea  collapse  after  its  section, 
or  to  see  a  bubble  of  air  enter  the  chamber.  It  comes  of  the  rigidity  of 
the  tunics  of  the  eye,  which  prevents  that  contraction  of  all  its  diameters 
which  the  loss  of  the  aqueous  necessitates.  Extreme  hemorrhage  also  sug¬ 
gests  sclerosis  of  vessels  and  impaired  healing  power. 


Secondary  or  Membranous  Cataract. 


In  a  large  proportion  of  cases,  some  membraniform  obstruction  appears 
in  the  pupil  after  the  operation.  We  have  every  grade  and  may  speak  of 
the  simple  and  complicated  secondary  cataract.  The  simple  may  be  ex¬ 
tremely  thin  and  nearly  transparent,  or  quite  thick  and  opaque.  The  con¬ 
dition  of  the  capsule,  after  escape  of  the  lens,  is  as  follows  :  the  epithelium 
remains  in  a  normal  state,  the  torn  anterior  capsule  is  thrown  into  folds, 
adheres  to  the  posterior  capsule,  and  within  the  pocket  thaJs^ormed,  lens 
matter  and  amorphous  substance  are  shut  up.  Soon?J|^he  peripheral 
cells,  a  mass  of  irregular  and  imperfectly  developed  lens;fibres  are  formed, 
which  are  transparent,  and  mingled  wTith  them  is  mofA>ar  less  cortical  sub¬ 
stance.  For  this  reason  there  is  a  thick  rim,  wlffiOpe  centre  may  be  very 
thin,  even  hard  to  see,  or  be  broken  by  openingSSer  be  thicker  (see  Fig. 
104).  It  is  not  adherent  to  the  iris,  but  toiflT&Miary  processes  ;  the  pupil 


act&«< 


Jtl&Jely,  and  has  a  keyhole  shape, 
^netimes  a  secondary  cataract 
ly  not  appear  until  months  or  a 


J^ieti: 
vrfay  nc 
year  aft 


year  after  the  operation.  Peripheral 

—  _ „  _ i  „ _ 3 _ 


section  of  the  capsule  produces  it 
as  a  frequent  immediate  result. 


y  as  a 


The  complicated  varieties  of  mem¬ 
branous  cataract  come  immediate¬ 
ly.  The  rule  with  them  is,  that 
they  thicken  and  contract,  and 


draw  the  adherent  iris  up  to  the  wound,  and  may  obliterate  the  pupil. 
Consecutive  chaM&dn  secondary  cataract  may  be  severe,  and  the  eye  go 
into  atrophy  detachment  of  the  retina,  the  vitreous  grow  fluid,  and 
the  changes^fejfch  cyclitis  causes  ensue.  From  this  may  follow  also  the 
irritation  vfaicn  sets  up  sympathetic  ophthalmia.  The  time  when  second¬ 
ary  catqpci^  may  be  operated  on  is  not  easily  determined,  but  is  seldom 
^within  six  weeks  or  three  months.  Never  until  all  irritability  of 
las  ceased,  and  this  may  be  after  six  months  or  a  year.  Again,  a 
dth  a  normal  operation  must  be  prohibited  from  having  glasses  for 
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a  month  after  his  cure,  and  atropine  must  not  he  given  up  too  soon,  say 
for  two  or  three  weeks  after  discharge  ;  the  contrary  course  tends  to  pro¬ 
duce  secondary  cataract. 

The  operations  for  simple  secondary  cataracts  are  as  follows  ;  discission 
by  a  single  straight  needle  or  by  a  sickle-shaped  needle  drawn  horizon¬ 
tally  across  from  the  inner  to  the  outer  side,  being  entered  in  the  cornea, 
near  the  limbus,  on  the  outer  side.  Mr.  Bowman,  for  thicker  opacities, 
uses  two  needles,  as  the  picture  shows  (see  Fig.  95,  page  241),  and  this 
method  pertains  to  all  cases  where  care  must  be  taken  not  to  drag  on  the 
ciliary  region.  For  similar  cases,  Graefe’s  iridotomy  knife  is  used,  being 
put  into  the  cornea  perpendicularly  and  near  the  level  of  the  dilated  pupil. 
Piercing  a  thick  capsule  by  a  broad  needle  or  a  narrow  iridotomy  knife,  or 
cutting  a  hole  as  large  as  needful  by  Wecker’s  scissors,  have  given  me  excel¬ 
lent  results. 

For  complicated  secondary  cataracts,  the  difficulties  are  sometimes 
great.  We  have  the  capsule,  and  behind  it  and  the  iris  a  newly  formed 
membrane,  composed  of  connective  tissue,  pigment,  and  blood-vessels. 
These  structures  are  matted  together,  and  sometimes  adherent  to  the 
wound  and  to  the  ciliary  processes.  Frequently  the  membrane  is  under 
unusual  tension.  The  operation  must  avoid  traction,  direct  or  indirect, 
on  the  ciliary  region.  The  following  are  methods  from  which  a  choice  can 
be  made :  If  the  wound  be  above,  make  an  iridectomy  below ;  and,  if  the 
space  be  not  clear  operate  afterward  on  the  membrane  in  some  suitable 
way.  If  there  be  no  great  thickness  or  toughness  in  the  membrane,  and 
simply  a  few  adhesions  of  iris,  Dr.  Agnew’s  method  is  good.  A  broad 
needle  pierces  the  cornea  and  capsule  at  the  upper  edge,  a  wound  is  made 
below  near  the  limbus  cornese,  through  this  a  small,  sharp  hook  is  carried, 
and  its  point  engaged  in  the  capsule  wound.  Getting  a  go^Ji  hold,  the  hook 
tears  down  the  tissue  and  is  resisted  by  the  needle  in^&  Operator’s  other 
hand,  which  also  defends  the  ciliary  region  from  tradMff.  As  much  tissue 
is  drawn  out  of  the  wound  as  possible  and  cut  off^mn  scissors. 

For  cases  of  greater  difficulty,  I  devised  the  s  following  method,  pub¬ 
lished  in  1869,  in  “Royal  London  Oph.  Hosp.l sports  :  ”  A  Graefe’s  knife 
pierces  the  temporal  edge  of  the  cornea,  emerges  at  the  limbus  dia¬ 
metrically  opposite,  making  a  wound  on  \ofch  sides  2  mm.  long ;  with¬ 
drawing  it,  the  point  is  plunged  int<Ctn§~  middle  of  the  membrane,  and 
then  it  is  entirely  taken  out  of  the  ^e.  The  operator  takes  two  small 
blunt  hooks,  whose  shanks  must  he  Jjgnt  to  the  proper  shape,  and  puts  one 
of  them  into  each  of  the  corneaF^unds  and  conducts  them  to  the  aper¬ 
ture  in  the  membrane.  By  phllnlg  in  opposite  directions,  the  hole  is  en¬ 
larged,  and  whatever  tissue  Moines  out  is  cut  off  with  scissors  by  an  as¬ 
sistant.  Ok 

Since  the  introduction ^of  Wecker’s  scissors  I  have  done  most  of  this 
class  of  operations  aid.  A  small  iris  knife,  which  may  be  furnished 

with  a  stop,  mak^Gf)wound  in  the  cornea  1  mm.  or  2  mm.  from  the  mar¬ 
gin  and  4  minfdbng.  After  the  knife  is  entered  to  the  needful  depth, 
it  is  shghtly^wfendrawn  to  allow  escape  of  a  drop  or  more  of  aqueous, 
and  ma&^^iris  bulge  ;  its  point  is  then  thrust  into  the  middle  of  the 
membran^Snd  quickly  withdrawn,  leaving  as  much  aqueous  as  possible. 
The  scjEfeors  are  now  passed,  with  one  blade  behind  and  the  other  in  front 
of  and  one  cut  made,  which,  if  it  gapes  well,  is  enough,  but  if  this 

occur,  a  second  cut  at  an  angle  to  the  first  is  made,  as  if  trying  to 


an  inverted 
rrow-head  form. 


The  included  tongue  retracts,  and  gives  a  pupil  of 
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The  cut  is  often  made  above,  but  the  peculiarities  of  the  case  will  de¬ 
cide  this,  and  a  suggestion  of  Dr.  Green,  of  St.  Louis,  to  place  the  corneal 
wound  in  such  a  way  that  the  scissors  shall  cut  across  the  direction  of 
greatest  traction,  is  to  be  borne  in  mind.  The  scissors  are  figured  on  page 
228  (see  Fig.  91). 

In  cases  still  more  difficult  a  piece  of  iris  can  be  cut  out,  as  Bowman 
and  Weber  have  devised,  by  means  of  the  same  forceps-scissors. 


Glasses  for  Aphakial  Eyes. 


In  about  a  month  after  a  patient  has  been  dismissed  and  has  meantime 


used  the  atropine  twice  daily,  he  may  get  glasses  and  begin  to  use  his 
eyes.  The  test  for  glasses  ought  not  to  be  made  sooner,  although  in  prac¬ 
tice  this  rule  cannot  always  be  observed.  He  will  at  this  time  by  no  means 
have  the  full  degree  of  sight  which  he  may  expect.  The  vitreous  will 
grow  clearer,  and  pupillary  obstructions  will  disappear.  Or  at  this  time 
it  may  be  proper  to  tear  any  delicate  membranous  obstruction  in  the  pupil. 
The  refractive  error  will  be  hyperopia,  which  in  a  previously  emmetropic 
eye  will  reach  about  -f  to  +  l,  or  +  9  D  to  +  10  D.  But  astigmatism  is 
very  likely  to  occur,  and  will  be  from  +  -f  1  D  to  +  T^-,  +  3  D.  For 

reading  it  is  right  to  add  about  -J-  or  -fa,  +  5  D  or  +  4  D  to  the  above, 

to  bring  the  distance  to  eight  or  ten  inches,  and  any  required  cylindric 
correction  will  be  included. 

For  cases  where  only  one  eye  is  to  be  used,  the  glasses  may,  if  the  pa¬ 
tient  like,  be  set  in  reversible  frames,  which  will  save  some  trouble. 
Glasses  so  thick  and  heavy  are  uncomfortable.  Dr.  Loring  proposed  to 
make  the  glasses  very  small,  not  more  than  20  mm.  across,  fend  circular, 
and  cement  thf?m  on  a  piece  of  plain  glass.  This  leaves  tb^m^qually  cor¬ 
rect  and  lighter.  The  frames  must  be  strong,  and  golcWsihe  best,  if  ex¬ 
pense  is  not  an  objection.  Patients  may  be  taught  -to  get  an  artificial 
accommodation  from  the  glasses  by  putting  them  away  from  the  eyes,  by 
which  the  distance  glasses  are  made  to  serve  fqr%Jlorter  ranges,  and  so, 
too,  the  reading  glasses  will  better  bring  out^S^  print.  Some  patients 
like  a  third  pair,  viz.,  for  use  at  table  or  for/Qy^et  distance. 

This  variety  of  glasses  is  necessitated  ibjHfee  total  want  of  accommoda¬ 
tion.  A  small  pupil  is  an  advantage,  and-Sdarge  one  is  disturbing,  while 
faint  pupillary  opacities  are  seriouslv  depreciating  to  sight. 


o 
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CHAPTER  XII. 

THE  VITREOUS  BODY.— CORPUS  VITREUM. 


f 


a? 


Anatomy. — This  structure  occupies  the  space  between  the  crystalline 
lens  and  the  retina.  It  is,  therefore,  a  flattened  spheroid  with  a  depression 
in  front,  called  the  lenticular  fossa  or  fossa  patellaris.  It  adheres  to  the 
optic  nerve  and  to  the  ciliary  body,  while  with  other  parts  it  has  no  attach¬ 
ment.  It  is  enclosed  in  a  glassy  membrane  called  the  hyaloid,  while  some 
authorities  assign  this  to  the  retina.  I  have,  in  the  dog’s  eye,  seen  the 
lenticular  fossa  lined  by  posterior  lens  capsule  and  another  similar  mem¬ 
brane  which  were  perfectly  separable.  The  hyaloid  is  plicated  into  the 
ridges  and  depressions  of  the  ciliary  body,  and  forms  the  walls  of  the  so- 
called  canal  of  Petit  (suspensory  ligament  of  the  lens).  The  vitreous  is 
transparent  and  jelly-like,  and  its  intimate  structure  has  been  much  dis¬ 
puted,  and  is  not  yet  fully  agreed  upon.  Its  middle  portion  is  said  to  be 
arranged  in  concentric  layers,  while  its  outer  parts  are  divided  into  sectors 
by  membraniform  partitions.  There  are  found  in  it  cells  of  very  diverse 
forms,  most  of  them  in  its  outer  parts.  A  canal  runs  through  its  centre, 
between  the  crystalline  and  the  optic  nerve,  which  is  thetremains  of  the 
hyaline  artery  of  foetal  life.  Sometimes  the  stump  ofit  is^visible  by  the 
ophthalmoscope.  The  corpus  vitreum  has  neither  bloodvessels  nor  nerves, 
yet  it  must  be  recognized  to  be  an  organized  struciprcCbecause  of  the  cells 
which  it  always  contains. 

Diseases  of  the  vitreous. — There  are  numer^nQjnorbid  conditions  to  be 
seen  in  the  vitreous,  consisting  of  opacities  aW&rious  kinds,  some  mobile 
and  clear,  others  fixed,  and  which  may  eiffi&roe  seen  as  individuals  or  be 
so  diffused  as  to  render  it  hazy,  or  deeply  opaque,  and  sometimes  it  is 
absolutely  black.  We  find  distinct  membranes,  loops  of  blood-vessels,  and 
sometimes  pus.  The  substance  is  liable  to  be  rendered  perfectly  fluid, 
either  at  its  anterior  or  posterior  jSSrt,  or  as  a  whole.  Sometimes  it  con¬ 
tains  cholesterine,  or  tyroline  phosphates.  When  fluid,  its  state  is 
called  synchisis,  and  if  thene|^cM)lesterine  in  addition,  the  name  is  given 
of  synchisis  scintillans. 

If  we  look  at  a  bri#Mi&»:face  through  a  pin-hole  in  a  card,  numerous 
semi-transparent  bodih^f  rounded,  elongated,  or  beaded  shape,  will  float 
before  the  eye  in  <S]g|J^e.  They  are  muscse  volitantes.  They  consist  in  part 
of  mucus  and  epithelium,  falling  down  over  the  cornea,  as  the  movement  of 
the  lids  will  demonstrate,  and  they  consist  also  of  specks  in  the  aqueous 
or  vitreou^  hi&ors.  The  vitreous  is  liable  to  be  detached  from  the  retina, 
and  the  sJwi'Gh  to  be  filled  with  fluid,  yet  it  may  be  hard  to  distinguish  be¬ 
tween  this  ahd  liquefaction  of  the  posterior  part.  It  may,  too,  contain  con- 
nectiyeS^ue,  which  may  adhere  to  the  retina  and  undergo  contraction,  and 
may  ctadw  the  retina  from  the  choroid.  If  greatly  occupied  by  fibrous  tissue, 
i^g^rinks  and  forms  a  small  mass,  such  as  we  find  in  phthisis  bulbi.  We 
’ ' -ve  hemorrhage  into  the  vitreous  from  the  ciliary  body,  which  will  be 
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found  close  to  the  lens ;  or,  coming  from  some  other  source,  it  may  occupy 
any  portion  of  the  mass,  or  the  whole  of  it.  Sometimes  hemorrhage 
occurs  in  the  “  canal  of  Petit  ”  alone.  Finally  the  vitreous  is  said  to  show, 
in  very  rare  cases,  ossific  deposit. 

Many  of  the  lesions  above  enumerated  may  occur  in  connection  with 
inflammation  of  the  iris,  ciliary  body,  choroid,  and  retina.  But  modern 
study  has  shown  that  morbid  processes  are  capable  of  originating  in  the 
vitreous  itself,  and  this  accords  with  the  existence  of  cells  in  its  substance, 
despite  the  absence  of  vessels.  The  same  reason  holds  good  as  in  the 
cornea.  But  the  enormous  proportion  of  water  in  the  vitreous  makes  the 
inflammatory  process  peculiar.  The  doctrine  of  diapedesis  (immigration 
of  white-blood  corpuscles  and  their  transformations)  further  teaches  us 
how  to  understand  the  lesions  we  find.  Still  the  subject  is  obscure,  and 
we  speak  of  its  morbid  processes  only  clinically.  To  Klein  (“  Lehrbuch  der 
Augenheilkunde,”  Wien,  1880)  or  Schnabel  {Arch,  of  Oph.  and  Otol .,  vol. 
v.,  p.  171,  1876)  we  may  refer  as  giving  the  latest  views. 

Diagnosis. — Floating  bodies  in  the  vitreous  are  often  overlooked,  both 
by  patient  and  observer.  The  former  will  see  them  if  they  lie  near  the 
visual  axis,  and  will  often  be  much  annoyed  or  frightened  about  them. 
In  myopic  eyes  they  are  very  common,  and  may  have  serious  meaning, 
especially  if  in  the  deeper  parts.  When  not  near  the  axis,  patients  may 
be  unconscious  of  their  existence.  An  ophthalmoscopic  observer  will  not 
see  small  vitreous  opacities  from  a  distance  of  twelve  inches,  but  will  easily 
see  larger  ones.  When  close  to  the  eye,  he  will  only  see  them  by  a  correct 
optical  adjustment  for  that  position.  For  such  as  lie  in  the  front  part  he 
will  use  a  +4  (-f  10  D)  glass  behind  the  mirror.  By  telling  the  patient  to 
look  up  and  down,  and  using  very  feeble  illumination,  he  will  catch  sight  of 
fibres,  specks,  and  curls  dancing  about.  For  the  middle  of  the  vitreous, 
a  weaker  convex  glass,  say  +8  (or  +5  D),  will  serve,  whil^fqkthe  posterior 
part  the  refractive  state  of  the  fundus  will  govern  the  cSSice)  In  general 
turbidity  of  the  vitreous,  wrhether  slight  or  dense,  thA  diagnosis  rests  on 
the  impossibility  of  getting  a  clear  view  of  the  funeSjp  by  any  correcting- 
glass,  and  by  feeble  light  the  minute  specks  maw  ffapubly  be  seen.  To  the 
inverted  image,  the  optic  nerve  will  be  visible-^M.’ut  always  looks  red,  as 
does  the  sun  in  a  foggy  atmosphere.  Casos-A^iis  kind  are  mistakable  for 
retinitis  or  neuritis.  With  inverted  iirnig^jl  strong  light  is  needed,  and 
the  retinal-vessels  may  be  seen,  and  pcfebly  a  hemorrhage  be  detected. 
A  hemorrhage  into  the  vitreous  will  make*  a  strong  light  needful  for  both 
direct  and  indirect  oplithalmoscopv^  In  cases  of  extreme  opacity,  we  may 
find  the  vitreous  filled  with  black^endng  membranes  and  strings  rolling 
about  in  obscurity,  or  find  i^^nh^rmeable  to  light  as  to  give  absolutely 
no  reflex.  Such  a  conditioff^Jpi  occur  in  secondary  syphilis,  and  I  have 
seen  complete  recovery ^i(g)rio  discernible  changes  in  choroid,  or  retina, 
and  vision  -§§  after  the  ^|e  of  six  months.  A  condition  of  total  obscurity 
may  also  be  caused  bgr  hemorrhage  or  by  a  new  growth. 

Treatment  and pmmosis.- — For  single  or  a  few  opacities,  no  treatment 
is  to  be  given,  if  they  appear  in  quantity  in  a  myopic  eye,  which  like¬ 

wise  has  coiijM^able  choroidal  change,  they  call  for  admonition  as  to 
strain  of  ey^^im  general  hygiene.  They  will  not,  in  any  case,  really  dis¬ 
appear,  but  may  float  into  some  other  position,  where,  being  eccentric,  they 
will  iiat^give  annoyance.  Of  course  they  imply  that  the  vitreous  in  which 
th  is  liquefied. 


y  diffused  haziness  one  may  be  in  doubt  whether  it  depend  on  dis- 
of  the  adjacent  structures.  In  iritis  we  know  it  to  be  so  dependent, 
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■and  so,  too,  in  many  cases  of  choroiditis  and  retinitis.  The  primary  dis¬ 
ease  will  be  the  subject  of  treatment,  but  the  attendant  hyalitis  will  call  for 
a  longer  continuance  of  remedies  than  would  otherwise  be  adopted.  In 
the  early  stage  of  cataract  it  is  a  common  experience  to  have  opacity  of  the 
vitreous.  I  usually  order  iodid.  potas.,  gr.  v.,  ter  in  die  for  two  or  three 
months,  and  have  felt  impressed  with  the  conviction  that  thereby  its  trans¬ 
parency  was  promoted.  I  certainly  have  seen  the  vitreous  grow  clear,  and 
vision  manifestly  improve.  In  case  any  other  indications  for  treatment 
could  be  found,  I  would  take  it,  viz.,  tonics,  phosphoric  acids,  etc.;  but  in 
default  of  other  indications  I  give  iodid.  potass.  There  are  cases  of  soft 
cataract  in  persons  above  twenty-five  which  will  be  attended  by  a  great 
amount  of  hyalitis.  For  them  extraction  by  Graefe’s  method  is  the  best 
treatment,  and  in  time  the  vitreous  opacities  may  clear  up.  I  have  wit¬ 
nessed  both  their  persistence  and  considerable  disappearance. 

For  hemorrhage,  the  artificial  leech  may  be  applied  to  the  temple  from 
one  to  three  times  at  intervals  of  five  days,  and  salines  given  either  as  mild 
purgatives  or  as  diuretics.  In  any  event,  weeks  or  months  will  be  required 
for  absorption.  I  have  seen  a  hemorrhage  in  the  front  of  the  vitreous,  and 
which  also  showed  in  the  anterior  chamber,  and  therefore  came  from  the 
ciliary  body,  entirely  disappear  in  two  weeks.  The  patient  must,  during 
the  first  ten  days  or  two  weeks,  if  not  longer,  be  kept  in  moderate  dark¬ 
ness,  in  bed,  or  in  his  room.  It  may  be  advisable  to  use  a  bandage. 

For  the  dense  opacities  which  occur  in  secondary  syphilis,  whether 
with  or  without  choroiditis,  iod.  potas  and  ung.  hydrarg.  i.e.>  mixed  treat¬ 
ment  is  to  be  steadily  kept  up  and  supported  by  all  that  the  patient  needs 
to  aid  his  nutrition.  In  such  cases,  though  at  first  discouraging,  the  prog¬ 
nosis  is  at  least  measurably  good  and  may  be  entirely  favorable. 

Foreign  bodies  in  the  vitreous  have  already  been  spoken  of.  If  recent, 
they  should  be  extracted  if  this  be  feasible,  by  a  hook  OBjS^fc  a  magnet.  If 
suppuration  have  begun  about  them,  the  attempt  at  es^ggtrcm  may  be  ad¬ 
missible,  but  if  they  cannot  be  withdrawn,  the  eyemmjit  be  enucleated  or 
eviscerated. 

Suppuration  occurs  in  the  vitreous  commonly  K&puse  of  blows  or  wounds 
or  of  lesions  of  adjacent  tissues,  and  is  part^&jtne  state  of  panophthal¬ 
mitis.  It  may  also  occur  in  more  limite^Sifflmmations,  and  may  be  the 
result  of  metastatic  choroiditis,  or  of  mei^g'ms  or  of  relapsing  fever,  and 
may  exhibit  a  picture  which  is  almost  identical  with  glioma  of  the  retina. 
Such  cases  were  formerly  called  scroiQ^us  choroiditis.  The  pupil  may  be 
enlarged,  or  small  and  adherent,  afthile  a  whitish  yellow  mass  occupies  the 
vitreous  and  may  come  up  to  tk&Cfens.  In  one  case  of  a  girl  two  years  old, 
which  followed  meningitis,  to  me  that  the  diagnosis  from  glioma 

could  be  supported  by  the^Jfsely  white  look  of  the  periphery  of  the  mass, 
while  its  middle  had  a,  ^e^ree  of  dull  transparency  like  wetted  ground 
glass.  The  eye  was  i^a^hyperaemic  state  at  the  beginning  of  the  disease, 
and  this  subsided,  leaving  the  vitreous  opacity.  For  such  cases  the  use 
of  iodide  of  potajjh^Sfch  mild  mercurial  inunction  is  the  treatment,  and  not 
the  impetuous^^brt  to  enucleation.  Of  course,  the  case  must  be  vigi¬ 
lantly  watcl^&dGkst  a  true  glioma  go  too  far  to  admit  of  protective  enuclea¬ 
tion.  In^S^^ase  I  have  in  view,  a  preceding  meningitis  and  sudden 
blindness,  allowed  soon  by  ciliary  injection  and  the  discovery  of  the  intra- 
ocuki^wss,  gave  strong  grounds  for  a  diagnosis  of  an  inflammatory  deposit, 
and  pained  the  effort  to  save  the  eyeball,  which  proved  successful.  Schna- 
?  irch.  of  Oph.  and  Otol. ,  vol.  v.,  p.  172),  reports  a  case  of  suppurative 
Utis  without  choroidal  lesion,  which  he  examined  anatomically. 
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When  distinct  membranes  appear  there  is  usually  no  probability  of  im¬ 
proved  sight,  and  this  is  the  more  likely  when  accompanying  choroiditis 
can  be  seen.  If  the  tension  of  the  globe  begin  to  grow  less,  the  outlook  is 
certainly  bad.  On  the  other  hand,  I  have  watched  a  case  which  might  be 
equally  well  described  under  another  head,  where  membranes  in  the  vit¬ 
reous  were  an  early  symptom  and  were  adherent  to  the  retina  near  the 
optic  nerve.  Ultimately,  spots  of  choroidal  atrophy  came,  and  the  vitreous 
opacity  continued  but  little  altered. 

Blood-vessels  in  the  vitreous  may  appear  in  connection  with  mem¬ 
branes  or  as  prolongations  from  vessels  of  the  retina.  Several  such  cases 
have  I  seen,  and  one  of  very  notable  character.  They  have  remained  un¬ 
changed  for  the  months  during  which  I  observed  them. 

It  follows,  of  course,  that  in  all  cases  of  vitreous  opacity  the  vision  will 
suffer.  For  mild  cases  the  complaint  will  be  of  muscle  volitantes,  or,  some¬ 
times,  of  muscas  fixatae.  There  may  be  imperfectly  defined  scotomota,  but 
usually  no  limitation  of  the  field,  and  no  pain,  and  no  change  in  the  pupil, 
except  in  the  suppurative  cases,  or  in  those  complicated  with  other  dis¬ 
eases.  Tension  of  the  eye  is  reduced  in  purulent  cases,  not  changed  in 
others.  While  we  have  cases  of  total  or  partial  recovery  in  so-called  plastic 
(as  distinguished  from  purulent)  hyalitis,  we  also  find  them  inclined  to 
relapses.  A  striking  picture  of  vitreous  opacities  is  found  in  Jaeger's 
“  Ophthalmoscop.  Bilder.” 

Sometimes  the  arteria  hyaloidea  is  found  permanent  for  a  considerable 
length,  and  in  a  case  exhibited  to  the  New  York  Ophthalmological  Society 
by  Dr.  Kipp,  of  Newark,  a  complete  hyaloid  artery  was  visible  in  each  eye. 
The  cysticercus  cellulosse  is  found  in  the  vitreous  among  populations 
whose  food  is  liable  to  contain  the  germ  of  the  parasite.  We  read  of  it  in 
German  treatises,  and  some  cases  have  been  reported  in  this  country. 
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Anatomy . — This  membrane  reaches  from  the  ciliary  body  to  the  optic 
nerve,  and  lies  in  contact  with  the  sclera.  The  optic  nerve  passes  through 
it.  Loose  connective  tissue  unites  the  choroid  and  sclera,  which,  as  the  two 
are  separated,  appears  in  shreds.  As  it  remains  on  the  sclera,  it  is  called 
the  “  lamina  fusca,”  while  what  remains  on  the  choroid  is  called  the  supra- 
choroidea,  and  it  is  charged  with  pigment.  The  two,  where  united  to¬ 
gether,  constitute  a  lymph  space  of  large  size,  in  which  some  ganglion- 
cells  exist.  The  sclera  is  obliquely  perforated  at  its  posterior  third  by  the 
short  posterior  ciliary  arteries,  veins,  and  nerves,  which  go  to  the  choroid 
and  to  the  remainder  of  the  uveal  tract. 

The  choroid  consists  of  blood-vessels,  of  which  the  coarser  are  exterior 
and  the  finer  interior,  and  are  called  the  chorio-capillaris.  These  two 
layers,  among  which  stellate  pigment-cells  with  pale  nuclei,  and  round 
cells,  and  ganglion-cells,  are  interspersed,  compose  the  stroma  of  the  mem¬ 
brane.  Upon  them  is  a  transparent,  structureless  membrane,  called  lamina 
elastica,  or  lamina  vitrea,  and  most  internal  is  a  layer  at*  irregular,  but 
mostly  hexagonal  cells,  charged  with  pigment,  and  Inmaag  round,  pale 
nuclei.  Some  cells  have  no  pigment.  The  whole  conm$J»e  n  beautiful  tes- 
selated  pavement  of  one  or  two  layers,  which  after  (jglith  adheres  to  the 
choroid,  and  has  hitherto  been  assigned  to  it,  but  reqent  studies  have  given 
it  place  with  the  retina,  and  it  is  now  so  cla^BicL  Some  call  it  a  mem¬ 
brane  by  itself,  and  it  seems  to  have  the  fua^tioh  of  secreting  the  visual 
purple  of  Boll,  as  well  as  of  damping  the  ligfwby  its  dark  color.  Its  color 
is  deep  brown  in  Anglo-Saxons,  but  varia^^greatly  in  intensity  in  persons 
of  different  complexions.  In  albirmsyit  has  no  perceptible  color,  and 
through  it  the  choroidal  vessels  ar^^istinctly  seen.  Its  tint  is  deepest 

all  persons  the  choroidal  vessels  are 
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In  a  preceding^hapter  the  frequent  association  of  choroidal  disease 
with  troubles  of  €|e  iris  and  ciliary  body  has  been  noticed.  It  is  not 
necessary  to  re$fei  what  then  was  said.  Acute  affections  of  the  choroid, 
which  attaih^tphsiderable  intensity,  must,  of  necessity,  implicate  these 
structurelftraC  give  rise  to  opacities  in  the  aqueous  humor,  to  adhesions 
and  obstruction  of  the  pupil,  as  well  as  to  effusions  into  the  vitreous.  It 
themiqm  becomes  impossible  to  view  the  depths  of  the  eye,  and  we  can 
give  clinical  account  of  the  choroidal  lesions.  In  the  case  of  serous  iritis 
^jscemitis),  mention  has  been  made  of  the  fact  that  the  choroid  particl¬ 
es,  and  that  a  dim  view  of  the  interior  of  the  eye  can  sometimes  be  ob- 
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tained,  but  nothing  more  can  be  discerned  than  opacity  of  the  vitreous  and 
some  connective-tissue  fibres,  while  the  choroidal  tissue  is  invisible.  Acute 
glaucoma  is,  by  some  writers,  spoken  of  as  acute  serous  choroiditis ;  cer¬ 
tainly  effusions  come  from  this  structure  and  cloud  the  vitreous ;  but  all 
the  vascular  tissues  of  the  globe  suffer  the  shock  of  the  attack,  and  we 
have  no  accurate  knowledge  as  to  the  place  from  which  it  starts.  It  is  not 
fitting  to  discuss  this  condition  in  this  place. 

We  are  therefore  obliged  to  limit  our  considerations  to  those  lesions 
which  we  can  find  with  the  ophthalmoscope.  Of  outward  signs  of  trouble 
we  have  none.  The  cornea  and  iris  and  the  lens,  except  in  special  cases, 
are  free  from  change,  and  ofttimes  the  vitreous  is  clear.  The  lens  does  lose 
transparency  in  part  or  completely  in  certain  advanced  cases,  and  the  vit¬ 
reous  may  present  various  alterations  in  formation  of  connective  tissue,  of 
membranes,  of  fibres,  and  molecules,  and  in  some  cases  we  find  blood-ves¬ 
sels  developed  in  it.  But  in  this  connection  we  are  often  unable  to  separate 
lesions  of  the  choroid,  of  the  retina,  and  of  the  vitreous  from  each  other  as 
to  the  origin  of  the  morbid  process.  Liquefaction  of  the  vitreous  is  a  com¬ 
mon  result  or  concomitant  of  choroidal  diseases  (synchisis).  It  must  be 
remembered  that  the  anterior  part  of  the  choroid  is  not  within  our  inspec¬ 
tion.  The  part  which  we  can  see  will  vary  greatly  in  both  healthy  and  mor¬ 
bid  appearance,  according  to  the  quantity  of  pigment  naturally  present. 
The  tawny  look  of  the  negro’s  eye  contrasts  strongly  with  the  light  red  hue 
of  the  blonde.  In  some  cases  the  granular  contents  of  the  epithelium  can 
be  noted.  A  condition,  formerly  called  “  pigment  maceration/’  does  not  in 
reality  have  any  existence  in  the  sense  attributed  to  it.  Most  of  those 
cases  which  once  I  set  down  under  this  head,  I  am  convinced  were  prob- 
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there  will  be  marked  dimness  of  sight,  which  has  been  of  slow  develop¬ 
ment  ;  there  will  be  nothing  abnormal  in  the  optic  nerve  and  no  changes 
visible  in  the  retina,  while  somewhere  a  dot  of  pigment  will  be  found — 
perhaps  at  the  periphery,  perhaps  near  the  centre  of  the  fundus ;  several  may 
be  found,  but  sometimes  only  a  single  speck  will  appear  to  give  us  any 
clue  to  the  disease.  With  it  there  may  be  neither  exudation  nor  atrophy. 
It  is  not  rare  to  find  that  in  these  cases  atrophy  of  the  optic  nerve  may 
ensue.  These  cases  insensibly  grade  into  those  where  abundant  pigmen¬ 
tation  appears,  chiefly  about  the  periphery  of  the  fundus,  showing  irregular 
figures  and  resembling  what  is  called  retinitis  pigmentosa.  The  latter  dis¬ 
ease  differs  in  microscopic  features  from  these  choroidal  lesions,  but  clini¬ 
cally  they  are  difficult  to  be  discriminated  until  atrophy  of  the  tissue  ap¬ 
pears  and  the  sclera  is  brought  to  view. 

Choroiditis  disseminata  is  a  well-recognized  form  of  disease  and  the 
most  frequent  of  those  we  now  discuss.  It  may  attack  any  part  of  the 
membrane,  but  is,  perhaps,  oftenest  seen  at  the  periphery.  Many  times 
the  person  is  unaware  of  the  disease,  and  its  presence  would  not  be  shown 
except  by  careful  examination  of  the  periphery  of  the  field  of  vision,  or  by 
inspection  with  the  ophthalmoscope.  Take  the  following  case  :  I  was  asked 
to  see  a  gentleman  in  consultation  with  my  friend,  Dr.  It.  H.  Derby,  who 
had  received  a  sharp  blow  on  the  eye  by  a  racket-ball  while  playing  the 
game.  Dr.  Derby,  on  examination,  found  near  the  margin  of  the  fundus 
a  patch  where  choroidal  tissue  had  disappeared  and  exhibited  the  white 
sclera,  and  at  its  margin  was  an  inky  pigment  border  ;  some  traces  of  cho¬ 
roidal  stroma  remained  within  the  space.  The  point  was  raised  whether 
we  might  have  here  a  laceration  of  the  choroid.  The  pigment  deposit,  the 
remains  of  choroidal  structure,  and  the  absence  of  ecchymosis  decided  in 
favor  of  a  spot  of  choroiditis  disseminata.  It  had  doubtle^&been  produced 
many  years  before,  and  without  the  knowledge  of  the 

Such  lesions  are  apt  to  appear  in  childhood,  to  beptpfested,  and  not  to 
be  recognized  when  their  location  is  eccentric.  Ojufm©  other  hand,  if  they 
fall  upon  the  region  of  the  macula  lutea,  they  obliterate  central  vision  and 
cause  a  positive  scotoma.  A  lady  about  sixty-five1  years  old  came  to  me 
recently  for  advice  respecting  a  slight  com^^rvitis  of  the  left  eye.  The 
other  eye,  she  said,  was  unable  to  see,  |nd  md  been  in  this  case  since 
childhood.  The  late  Dr.  Wallace  of  $his*mty  had  given  his  opinion  that 
some  fault  of  accommodation  was  the  cause.  In  his  day  the  ophthalmo¬ 
scope  was  unknown,  and  he  had  .given  much  study  to  the  function  of  ac¬ 
commodation.  I  found  that  at  iihEeentre  of  the  fundus  there  was  a  large 
patch  of  choroidal  atrophy  with  moderate  pigment  deposits.  To  see  any 
object  the  lady  had  to  turn  the  bye  to  one  side  so  as  to  use  the  adjacent 
retina.  Cl 

The  disease  begin^fm  the  choroidal  stroma  as  masses  of  cells  and  amor¬ 
phous  exudation  fonjiihg  faint  yellow  spots.  The  superjacent  retina  and 
vitreous  also  becoffiCjpazy,  and  if  the  lesion  be  near  the  optic  nerve  it  will 
be  reddened,  a  time  atrophy  succeeds  to  exudation,  the  walls  of  the 

vessels  become  sclerosed  and  they  also  disappear,  while  pigment  becomes 
deposited-  ^iNror  a  long  time,  watched  a  case,  which  gave  all  the  appear¬ 
ances  of  cmpnic  neuroretinitis,  but  at  length  patches  of  atrophy  appeared 
in  the  choroid  near  the  nerve,  and  there  were  remarkable  membraniform 
products  in  the  vitreous,  springing  from  the  retina  and  the  nerve.  The 
CMrpiaal  patches  were  streaked  with  red  lines  of  vessels  not  yet  destroyed, 
the  sclera  shone  through  interstices  from  which  the  vessels  and  other 
£sues  had  faded  away.  In  this  case,  choroiditis  disseminata  was  added 
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to  retinitis  proliferans.  The  various  elements  of  morbid  change  which 
have  thus  been  noticed  may  be  combined  in  the  most  varying  proportions, 
and  the  clinical  picture  will  exhibit  the  most  extraordinary  variety.  In 
some  cases  the  fundus  looks  as  if  it  had  been  corroded  by  an  acid,  so  large 
a  part  of  the  choroidal  tissue  has  been  swept  away  ;  in  other  cases  isolated 
patches  are  scattered  about,  and  in  some,  one  large  spot  shines  out.  Usu¬ 
ally,  if  retinal  vessels  lie  in  the  track  of  choroidal  atrophic  spots  they  pass 
unaffected,  but  sometimes  they  have  pigment  adhering  to  them.  The 
figure  (105)  from  Klein  represents  a  crescent  of  choroidal  atrophy  next 
to  the  optic  nerve,  which  is  found  in  many  cases  of  myopia,  combined  with 
spots  of  atrophy  in  other  places  caused  by  choroiditis  disseminata. 

In  some  respects  similar  to  the  lesion  thus  described  is  the  change 
which  occurs  about  the  yellow  spot  in  some  cases  of  advanced  myopia. 


Fig.  105. — A,  arteries ;  V,  veins ;  B,  optic  nerve ;  C/i,  edge  o^fcajpoidal  crescent ;  C,  pigment  deposit. 
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The  process  is  in  essence  an  atrophy  due  to" attenuation  of  the  membranes 
by  the  stretching  of  the  eye.  It  isQJpt  preceded  by  exudation,  nor  is 
pigment-deposit  conspicuous ;  tli^re  may  also  sometimes  be  hemorrhage. 
One  sees  a  spot  where  the  uniferaprity  of  surface  gives  place  to  irregular 
yellowish  lines  and  dim  pigmentations,  the  appearance  of  half-absorbed 
tissue,  which  suggests  a  re§feMnance  to  a  worm-eaten  surface.  Vision  is 
always  impaired,  and  som@nes  that  peculiar  distortion  of  objects  takes 
place  which  is  known  aly^etamorphopsia.  By  this  is  meant  that  straight 
and  parallel  lines  4°0M?t  appear  to  be  straight,  but  have  a  bend  at  the  spot 
looked  at.  If  pap&rlines  be  ruled  close  together  both  horizontally  and 
vertically,  the  person  will  be  able  to  trace  out  the  region  over  which  the 
lines  appear  crooked,  and  the  form  which  they  take.  The  reason  for  this 
is  because  wh'  bacilli  have  been  irregularly  stretched  asunder,  and,  being 
dislocat^A  tne  visual  projection  of  each  one  is  changed,  and  the  result  for 
the  cMfai^ed  group  is  metamorphopsia.  The  same  result  in  the  retina 
ma^benaused  by  exudation  among  the  bacilli.  Analogous  to  this  anomaly 
$Uae  conditions  known  as  megalopsia  and  micropsia.  In  the  former 
bacilli,  being  crowded  together,  a  greater  number  than  normal  are 
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covered  by  an  image  of  a  given  size,  and  the  object,  therefore,  is  estimated 
to  be  larger  than  in  reality.  In  micropsia  fewer  bacilli  receive  an  image, 
because  they  are  spread  apart,  and  therefore  the  object  is  estimated  to  be 
smaller  than  in  reality. 

A  form  of  exudative  choroiditis  occurs,  which  presents  small  yellow 
dots,  not  bigger  than  a  pin’s  head  apparently  (upright  image),  scattered 
about  the  fundus.  There  may  be  a  little  redness  of  the  nerve  or  none  ; 
there  may  be  no  haziness  of  the  vitreous  or  retina,  and  no  pigment  de¬ 
posits.  The  exudations  lie  below  the  level  of  the  retinal  vessels,  and  may 
be  very  numerous.  Yision  will  be  reduced,  and  there  will  be  a  knowledge  of 
when  the  trouble  began.  When  it  disappears  no  traces  of  mischief  may  re¬ 
main,  but  the  case  may  be  otherwise.  This  is  commonly  a  syphilitic  trouble. 

A  form  of  choroiditis  was  described  by  Forster  in  1862  as  choroiditis 
areolaris,  because  it  is  confined  to  a  limited  locality,  and  in  this  respect  it 
is  like  choroiditis  disseminata,  and  the  resemblance  between  them  also  ex¬ 
tends  to  the  essential  quality  of  the  pathological  changes.  But  in  clinical 
features  they  are  unlike.  The  form  now  referred  to  is  accompanied  by 
redness  of  the  optic  disc,  by  haziness  of  the  circum-optical  retina,  by  exuda¬ 
tions  along  the  retinal  vessels,  especially  along  the  veins.  A  marked  feat¬ 
ure  is  vitreous  cloudiness,  which  comes  and  disappears  suddenly.  To 
mark  the  choroidal  nature  of  the  ailment  we  find  in  many  cases  spots  of 
exudation,  in  other  cases  pigment  deposits  and  patches  of  atrophy.  They 
may  occur  at  any  part  of  the  fundus,  and  be  few  or  many  and  be  large  or 
small.  They  will  be  separated  by  intervals  of  healthy  tissue,  or  enormous 
surfaces  may  have  been  ravaged.  This  disease  is  syphilitic,  and  comes  in 
the  late  secondary  or  early  tertiary  stage.  It  is  remarkable  for  its  ten¬ 
dency  to  repeated  relapses. 

There  remain  some  other  choroidal  lesions,  which  are  much  less  import¬ 
ant  than  those  above  mentioned,  but  which  should  be^smted.  We  find 
minute  glistening  points  quite  often  about  the  centreH^tlie  fundus,  per¬ 
haps  one  or  several,  which  evidently  he  rather  deepfin  the  membranes,  and 
are  not  accompanied  by  any  other  lesions,  or  by  ^ny  loss  of  vision.  They 
are  also  found  in  other  parts,  and  are  said  ta  be  often  seen  in  anatomical 
examinations  about  the  periphery.  They  arQ-6'aid  to  be  minute  exudations 
on  the  lamina  elastica,  which  separate  frrsAJheir  base  and  push  forward 
into  the  retina,  perhaps  even  to  the  onfcic^^ve  layer.  Their  peculiar  bril¬ 
liancy  attracts  notice,  while  they  are  re^ly  unimportant. 

Another  lesion  which  may  be  m<©  extensive,  and  is  closely  allied  to 
the  preceding,  is  the  so-called  coEpLd  excrescences  from  the  elastic  lamina 
(Driisen).  They  were  anatomically  investigated  by  Bonders  and  Muller 
many  years  ago,  and  have  l^e0Tk^eatedly  referred  to  in  pathological  ex¬ 
aminations.  They  appear^mofe  in  old  than  in  young  persons,  yet  have 
been  found  by  Alt  in  arbq^  twelve  years  of  age.  They  may  be  numerous 
or  few.  They  displac^jSid  cause  absorption  of  the  retinal  pigment,  but 
do  no  harm  to  the^remaining  retinal  structure.  They  may  form  simple 
nodules,  or  sevepjh^ray  be  piled  in  a  heap.  The  choroidal  stroma  does 
not  suffer,  noi^fcSsion  in  the  least  degree  impaired.  To  the  ophthalmo¬ 
scope  (by  duA^examination )  they  appear  like  mustard-seeds,  or  dull  yel¬ 
lowish  bd®^  nnd  have  no  pigment  about  them,  except  in  rare  instances. 
They  seklohi  reach  one  millimetre  in  diameter.  I  have  seen  one  case 
whid>Megarded  as  of  this  nature  which  was  remarkable  for  the  extent  of 
the  dBf&sit.  It  was  in  a  woman  sixty-five  years  old,  and  the  fundus  was 
c^0jt*ed  by  bright  patches  like  those  seen  in  albuminuric  retinitis.  They 
.^used  no  loss  of  sight,  v.  =f~g-,  color  perception  was  perfect,  the  urine 
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•was  normal ;  the  patches  were  most  extensive  about  the  centre  of  the  eye, 
and  elsewhere  were  dots  sprinkled  about ;  there  were  no  signs  of  inflam¬ 
matory  change  in  either  the  retina  or  optic  nerve.  Both  eyes  were  affected. 
The  case  was  seen  during  four  months,  and  no  change  took  place. 

Prognosis  of  choroidal  inflammations  varies  with  the  nature  of  the  pro¬ 
cess.  The  first  essential  is  to  have  a  correct  idea  of  the  character  of  the 
lesion,  and  whether  it  be  in  the  non-progressive  stage.  For  many  cases 
of  choroiditis  disseminata,  this  will  be  true,  or  if  the  disease  be  increasing 
its  rate  of  advance  is  to  be  measured  only  by  years.  In  some  cases  the  as¬ 
sociation  of  vitreous  opacity  and  of  optic  nerve  congestion,  will  clearly  in¬ 
dicate  the  activity  of  the  process.  For  the  atrophic  varieties,  such,  for 
example,  as  occur  in  myopia,  little  more  need  be  said.  For  other  forms 
in  which  sometimes  great  absorption  of  tissue  occurs,  little  is  gained  by 
treatment.  A  singular  fact  which  I  have  several  times  noticed  is  that 
persons  having  extensive  choroidal  atrophy  have  become  insane. 

Treatment. — For  certain  forms  we  can  trace  in  children  some  constitu¬ 
tional  dyscrasia,  perhaps  hereditary  syphilis — or  scrofula,  which  is  often 
the  same  disease  farther  removed  from  its  origin.  In  these  cases,  mod¬ 
erate  use  of  mercurials — and  especial  reliance  on  cod-liver  oil,  healthful 
diet,  and  correct  mode  of  living  in  all  particulars,  are  the  chief  dependence. 
For  the  more  distinctly  syphilitic  types  of  disease,  viz.,  choroiditis  areo¬ 
laris,  a  full  mercurial  and  iodine  treatment  is  to  be  adopted.  Mercurial 
inunction,  mercurial  vapor-baths,  corrosive  sublimate,  and  iodide  of  po¬ 
tassium,  with  such  adaptations  as  each  case  may  require,  are  the  suitable 
remedies.  Local  depletion  is  of  no  special  use.  The  eyes  must  be  guarded 
from  brilliant  light  by  smoked  glasses.  They  may  not  be  used  in  near 
work.  While  the  existing  attack  may  pass  with  little  injury  to  sight,  re¬ 
lapses,  as  already  said,  are  very  common.  If  much  vitreous  opacity  occur, 
it  will  remain.  There  is  danger  in  cases  of  metamorphopsia  that  this  con¬ 
dition  will  continue.  It  follows,  therefore,  that  a  pati^ffAshould  be  en¬ 
joined  to  continue  the  specific  treatment  after  the  disease  seems  to  be  gone, 
because  the  constitutional  cause  cannot  be  known  tpd$#  eradicated  by  this 
fact  alone.  Other  forms  of  mercurial  may  be  adopted,  but  the  essence  of 
treatment  is  to  be  maintained  for  weeks  or  months 

Choroiditis  suppurativa  —  Panophthalmitigxmoroiditis  metastatica,  vel 
embolica. — From  a  clinical  standpoint  i^i^Mri necessary  to  expatiate  on 
the  ordinary  cases  of  suppurative  choroiditis  which  follow  injuries  or  ope¬ 
rations  or  are  consecutive  to  lesions  of-2feher  parts  of  the  eye.  We  denote 
such  cases  as  panophthalmitis,  andtlWe  is  no  occasion  to  single  out  the 
choroid  for  special  regard.  But  ms|&static  or  embolic  choroiditis  is  like¬ 
wise  of  the  suppurative  type,  and£X affection  of  the  utmost  gravity.  It  has 
already  been  alluded  to  in  the  chapter  on  the  vitreous  (see  p.  204),  but  a  few 
additional  words  may  be  in-place,  especially  upon  etiology.  It  is  one  of  the 
accidents  occurring  duftnj^fche  puerpural  state,  or  during  low  fevers,  or 
after  surgical  operatiops^r  from  caries  of  the  cranial  bones,  or  from  me¬ 
ningitis,  or  cerebro^mpal  meningitis,  or  mumps,  etc.  In  short,  whatever 
originates  embolis^mor  phlebitic  inflammation  may  set  up  thrombosis  in 
the  choroidalyeSms  and  suppuration. 

The  sympi^as  may  begin  quietly,  as  in  a  case  reported  on  p.  204,  loss 
of  sight  and  a^ellow  reflex  from  the  fundus  being  the  chief  symptom  (be¬ 
sides  nm^wate  external  hyperaemia) — or  its  onset  may  be  violent  with 
swelhng^bf ^  lids,  hypopyum,  chemosis,  violent  pain,  extreme  tension,  etc., 
in  ofHter  words,  speedy  development  of  acute  panophthalmitis. 

Qjreatment  is  to  be  confined  in  most  instances  to  relief  of  pain.  The 
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mild  cases  will  get  on  with  atropine  and  warm  water.  The  severe  cases 
will  need  leeches  in  the  outset,  morphia,  and  an  early  incision  into  the  eye¬ 
ball  to  evacuate  the  lens  and  part  of  the  vitreous.  If  suppuration  be  fully 
established  an  incision  may  not  confer  adequate  relief,  and  the  interior  of 
the  globe  may  be  wiped  out  with  a  sponge.  Enucleation  is  sometimes 
practised,  but  it  is  attended  with  profuse  bleeding,  unusual  reaction,  and 
some  degree  of  danger ;  a  few  fatal  cases  having  been  reported.  To  obtain 
a  good  nidus  for  an  artificial  eye  and  early  relief  from  suffering  is  what  is 
obtainable.  The  former  is  best  secured  when  as  much  of  the  eye  as  can 
be  saved  is  retained. 

Tubercles  of  the  choroid. — Such  'deposits  take  place  in  the  choroid 
either  as  minute  specks  or  as  diffuse  infiltration  of  the  stroma  in  iso¬ 
lated  prominences.  The  little  specks  occur  by  preference  in  the  region 
of  the  optic  nerve,  and  project  more  toward  the  sclera  than  toward  the 
retina.  For  a  long  time  the  hexagonal  epithelium  is  undisturbed,  and 
if  the  nodule  do  not  exceed  one-fourth  millimetre  in  height  it  may  escape 
the  search  of  an  expert  ophthalmoscopist.  When  they  do  break  through 
the  epithelium  they  have  no  defined  border,  no  pigment  about  them,  are 
pale  yellow  or  rose  yellow  in  color,  and  therefore  quite  inconspicuous. 
There  may  be  only  a  few  or  fifty.  In  size  they  may  reach  three  milli¬ 
metres  in  thickness.  They  affect  both  eyes ;  they  do  not  injure  sight.  In 
rare  cases  they  cause  local  choroiditis  and  then  may  exhibit  pigment. 
Their  anatomical  character  is  identical  with  that  of  miliary  tubercles.  Of 
course  they  are  liable  to  be  confounded  with  warty  (colloid)  excrescences. 
But  the  points  of  difference  are  their  situation  near  the  optic  nerve,  their 
indistinct  color,  and  that  they  lift  both  the  retina  and  choroid  in  their 
elevation  ;  also  that  there  is  no  aggregation,  but  a  diminution  of  pigment 
near  and  about  them,  and  that  when  multiple  they  differ  notably  from 
each  other  in  size.  At  best  the  diagnosis  is  not  easy.  #33^ey  occur  most 
commonly  in  cases  of  tubercular  meningitis  and  in  gehi^aPmiliary  tuber¬ 
culosis.  One  case  is  on  record  where  the  choroidaE®)&ercle  preceded  by 
six  months  all  symptoms  of  general  tubercular  depm^  (Frankel. )  Jaeger, 
who  was  the  first  to  describe  the  disease,  good  plate  (No.  72  in 

his  “Atlas ”).  The  lesion  in  the  choroid  lias-vbqgfi  experimentally  demon¬ 
strated  in  the  guinea-pig,  in  which  tubm»e^qsis  had  been  developed  by 
inoculation.  The  subject  has  greatly  intuited  pathologists,  and  has  an 
interest  in  a  clinical  point  of  view.  V 

Lacerations  of  the  choroid. — Injuries,  such  as  blows,  which  make  no  ex¬ 
ternal  mark  on  the  eye,  and  seem /Sot  to  have  caused  serious  injury,  some¬ 
times  cause  laceration  of  the  qp^rdid.  The  place  of  its  occurrence  may 
be  near  the  equator,  but  is  much  oitener  about  the  posterior  pole.  It  may 
surround  the  optic  nerve^%a  crescentic  form ;  it  may  be  at  the  macula, 
and  a  straight  rent.  Tke^g)may  be  a  succession  of  two  or  more,  concen¬ 
tric  with  each  other.  yJg^ally  the  retinal  vessels  are  not  tom,  even  if  they 
traverse  the  rent.  ^  ghere  is  at  first  hemorrhage  about  the  spot,  and  vision 
is  affected  in  somgMegree,  but  of  course  most  seriously  when  the  rupture 
is  near  the  npApk  The  effused  blood  begins  to  absorb  and  the  sclera 
then  appeai^oiview,  showing  that  a  disruptive  lesion  has  occurred.  After 
a  time  tlmN^obd,  which  may  have  been  either  light  or  very  dark  in  hue, 
disappears,  and  then  pigmentation  occurs  in  and  about  the  tear.  I  have 
a  a  case  °f  long  standing  in  which  the  deposit  of  pigment 

is  ^xo^bminary,  and  the  rupture  is  not  less  than  ten  discs  in  length. 
T]^0e  is  no  treatment  for  these  cases  except  rest  and  protection  of  the 
^s,  and  abstinence  from  use  until  signs  of  irritation  have  disappeared. 
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Tumors  of  the  choroid. — The  greater  number  of  choroidal  tumors  are 
pigmented  sarcomata;  some  are  wholly  black  (melano-sarcoma),  others 
have  less  pigment,  and  a  few  are  white.  According  to  Nettleship,  some 
are  spindle-celled  or  mixed,  others  are  composed  of  round  cells  ;  some  are 
alveolar,  in  many  there  is  very  little  connective-tissue  stroma  and  no  very 
defined  arrangement  of  cells ;  some  are  very  vascular  and  liable  to  hemor¬ 
rhage.  They  generally  have  a  broad  base,  and  may  start  from  any  situation. 
They  usually  grow  slowly,  and  if  peripherally  seated  may  not  attract  the 
patient’s  attention,  although  a  defect  in  the  visual  field  will  exist.  They 
appear  most  often  about  middle  life  ;  are  not  very  rare  after  twenty-five, 
but  before  then  are  exceptional  to  a  high  degree.  I  have  a  specimen  which 
occurred  in  a  boy  fourteen  years  of  age — a  Jew.  Its  interior  is  white,  its 
surface  black  and  covered  by  the  choroid. 

The  utmost  importance  attaches  to  the  early  discovery  of  these 
growths.  If  they  get  beyond  the  globe,  constitutional  infection  and  re¬ 
turn,  either  in  loco  or  in  some  distant  organ  (preferably  in  the  liver),  is 
almost  certain.  Exemption  from  infection  is  not  secured  even  while  they 
are  intra-ocular,  because  as  has  been  said  (see  Nettleship),  the  cells  of  a 
small  tumor  may  pass  out  along  the  sheaths  of  the  perforating  blood-ves¬ 
sels  and  produce  extra-ocular  growths.  The  lymphatic  glands  do  not  , 
enlarge. 

The  proportion  of  the  disease  as  between  men  and  women  is  as  two 
and  a  half  for  men  to  one  for  women.  Prognosis  is  made  relatively 
favorable  by  early  removal,  while  its  natural  course  is  to  death.  A  careful 
examination  of  the  nature  of  the  tumor  is  essential  to  a  just  prognosis. 
Pure  melanoma  may  be  twenty  years  in  growing,  and  is  comparatively  in¬ 
nocent.  It  has  been  shown  that  a  considerable  proportion  of  the  tumors 
are  fibromata ;  nevertheless,  the  larger  number  are  cases  of  melano-sar¬ 
coma,  and  mixed  forms  also  appear,  having  a  degree  of  carqiomatous  qual¬ 
ity  whose  result  is  most  disastrous. 

Course  and  symptoms. — After  remaining  latent  for  ^J&Ntncertain  period, 
viz.,  months  or  years,  a  notable  loss  of  vision  appears,  and  then  the 
ophthalmoscope  discovers  the  growth.  At  this  stage  there  may  be 

detached  retina,  and  if  the  latter  be  clear  and  th^Wbretinal  fluid  also  clear, 
the  tumor  will  be  detected.  If  the  contra^  is  the  fact  respecting  the  re¬ 
tina  and  its  subjacent  fluid,  the  diagnosis,  is  made  difficult,  perhaps  im¬ 
possible.  Then  searching  inquiry  muslf^e  ^instituted  about  a  loss  of  peri¬ 
pheral  sight  of  slow  development,  foBoVed  by  a  sudden  aggravation  of 
the  loss — the  former  symptom  b^tongs  to  the  tumor,  the  latter  to  the 
detachment  of  the  retina.  Sometimes  the  retina  lies  close  upon  the  tumor, 
and  then  little  difficulty  is  exra^ced.  Again,  there  may  have  been  a 
hemorrhage  into  the  vitreoiraxjmd  here  the  cross-examination  as  to  the 
behaviour  of  sight  during  successive  months,  and  recently,  must  be  most 


rigorous.  Again,  if  de| 


.  retina  exists  while  no  tumor  is  to  be  seen, 


lie  globe,  instead  of  being  a  little  minus  in  tension, 
'a  state  of  plus-tension,  the  diagnosis  of  choroidal 


and  at  the  same  time/ 
is  or  soon  passes 

tumor  is  certain^,  Jplns  diagnostic  token  applies  in  some  measure  to  the 
complication  ^A^norrhage  into  the  vitreous.  But  ere  long  further  develop¬ 
ments  occun^^cbnd  stage);  acute  inflammation,  with  great  pain,  and  aggra¬ 
vated  tensiorS(acute  glaucoma)  sets  in.  The  iris  may  be  greatly  or  slightly 
presso^jmvard,  the  pupil  may  be  large  or,  being  adherent,  be  small.  All 
signer pWJit  to  acute  glaucoma,  and  the  suspicion  of  tumor  may  not  arise. 
A  c^r^ful  study  of  the  previous  history  will  be  the  chief  aid,  because  at 
t3@time  no  view  of  the  fundus  will  be  possible,  or  can  be  sufficient  for 
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diagnosis.  If  iridectomy  be  done,  tlie  symptoms  may  abate  and  relief  ensue, 
as  happened  in  a  case  which  I  treated  last  winter,  and  in  which  my  sus¬ 
picions  of  tumor  were  expressed  before  I  did  the  operation.  The  person 
was  sixty-five  years  of  age,  and  such  experiences  are  said  to  happen  often- 
est  in  old  subjects.  But  the  inflammatory  reaction  is  again  set  up  after  a 
brief  lull,  and  enucleation  must  be  done. 

But  a  patient  may  not  come  for  medical  aid  during  this  stage,  and 
through  panophthalmitis  the  globe  may  rupture  and  subside  into  a 
phthisical  stump.  The  probability  of  an  intra-ocular  tumor  will  be  sug¬ 
gested  by  the  peculiar  form  of  the  bulb — in  its  not  being  reduced  equally 
in  all  dimensions,  but  having  the  equatorial  measurement  nearly  normal, 
while  the  front  of  the  globe  is  much  flattened.  It  will  also  be  hard  to  the 
touch.  Such  stumps  should  be  enucleated. 

In  their  natural  growth,  tumors  in  time  make  their  way  through  the  tu¬ 
nics  of  the  eye  and  appear  as  external  black  prominences  (the  third  stage). 
Sometimes,  if  they  be  near  the  equator,  their  presence  is  indicated  by  dis¬ 
location  of  the  lens,  by  propulsion  of  some  part  of  the  iris,  and  cataract  may 
appear.  When  they  exhibit  themselves  on  the  surface,  it  may  be  by  con¬ 
tinuity  of  growth  or  by  the  formation  of  separate  growths.  Should  the 
neoplasm  advance  to  the  front,  the  normal  textures  of  the  globe  break 
down  and  disappear,  while  an  offensive,  nodulated  black  mass  pushes  be¬ 
tween  the  lids,  and,  if  left  to  extreme  development,  becomes  most  unsightly 
and  repugnant,  with  putrescent  and  disgusting  discharge.  On  the  other 
hand,  the  growth  may  increase  backward  into  the  orbit,  may  spread  out 
over  the  back  of  the  sclera,  or  develop  a  special  tumor  in  the  orbital  tissue. 
Then  the  globe  is  likely  to  be  protuberant  and  its  range  or  manner  of 
movement  peculiar. 

During  all  these  phases  of  growth,  unless  from  pressure  or  from  in¬ 
flammatory  attacks,  the  patient  suffers  no  material  pain/.  The  cause  is 
often  inscrutable,  sometimes  an  injury  may  be  ascertajlkgL  ' 

Treatment  consists  in  extirpation  at  the  earliel|ppossible  moment. 
There  should  be  no  delay  or  hesitation.  Pains  tfffet  be  taken  to  excise 
as  much  of  the  nerve  as  possible,  and  it  is  eas^tfV  remove  8  or  10  mm. 
The  mode  of  doing  it  is  as  follows :  after  dipping  the  conjunctiva  and 
recti  tendons,  to  press  the  globe  forwar<Dr&™^vith  blunt-pointed  scissors 
to  go  deep  into  the  apex  of  the  orbit  anclN^sever  it.  I  have  aided  myself 
in  this  kind  of  nerve-section  by  passiiAthe  forefinger  of  my  left  hand  be¬ 
hind  the  globe,  and  then  using  the  ©ssors  ;  but  it  is  more  effective  to 
catch  the  nerve  next  the  globe  by  a/pk*abismus  hook,  which  drags  it  forward, 
and  the  scissors,  which  are  curv^jbfi  the  flat,  are  easily  introduced  behind 
it  and  almost  to  the  apex  ol^^Wbit.  The  cut  end  of  the  nerve  must  be 
closely  inspected  to  see  if  Jra&es  of  the  growth  can  be  discovered.  In  this 
event,  the  distal  nerve^st^flp  is  to  be  found  and  another  piece  excised. 
To  do  this,  the  finger  h^the  orbital  tissues  is  the  best  finder,  and  the  hard, 
cord-like  nerve  mp/^e  caught  with  spring  fixation  forceps  and  the  division 
performed.  To  a^eiiipt  to  dissect  out  the  nerve  in  the  blood-infiltrated 
orbital  tissue  isJbeJalmost  impossible  task.  Should  a  growth  be  found  in 
the  orbit,  ftlvpvity  must  be  absolutely  cleaned  out,  including  the  perios¬ 
teum,  anch^^that  admits  of  removal  at  the  apex  be  gotten  out  bit  by  bit. 
Should  the  Dony  wall  at  any  spot  feel  rough,  the  actual  cautery,  or  chloride 
of  ziiie^^te,  should  be  used.  It  cannot  be  asserted  that  such  thorough¬ 
ness  toS.  prevent  a  rehpse  in  loco ,  but  it  offers  the  best  security.  A  return 
ingbme  other  organ  is  to  be  anticipated,  and  a  consequent  fatal  issue. 
jk  Ossification  of  the  choroid. — This  occurs  in  old  phthisical  eyes,  and  while 
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specially  interesting  to  pathologists,  it  appeals  to  the  practitioner  in  that 
such  degenerations  are  liable  to  lead  to  sympathetic  ophthalmia.  Such  a 
stump  has  a  remarkable  hardness  when  seized  between  the  thumb  and 
finger,  and  rough  points  may  be  discovered  in  it.  They  should  be  extir¬ 
pated.  To  accomplish  this  with  ease,  catch  the  bulb  with  a  sharp  hook, 
and  then  proceed  to  sever  the  retaining  parts  while  the  eye  is  pulled  for¬ 
ward.  Unless  this  device  is  adopted,  the  enucleation  is  quite  troublesome. 

Apoplexy  of  the  choroid. — Such  a  hemorrhage  may  occur,  and  be  con¬ 
fined  to  the  stroma  of  the  membrane,  or  tear  through  the  retina  into  the 
vitreous,  or  find  vent  into  the  supra-choroidea.  In  all  cases  the  vitreous 
is  rendered  to  some  degree  turbid,  which  beclouds  sight,  while,  if  the  blood 
is  near  the  posterior  pole,  the  reduction  of  sight  increases  in  proportion. 
Hemorrhage  into  the  choroid  differs  from  similar  effusions  into  the  retina, 
in  not  being  elongated  and  in  streaks,  but  rather  in  irregular  and  more 
extensive  patches.  Sometimes  detachment  of  the  retina  accompanies  it. 
Causes  are  traumatic,  such  as  contusions  of  the  eye  or  of  its  neighborhood. 
Again,  this  may  attend  acute  choroiditis,  and  be  found  in  posterior 
staphyloma  (extreme  myopia  with  choroidal  atrophy),  or  it  may  attend 
upon  lesions  of  the  general  circulation,  such  as  disease  of  the  heart,  sclerosis 
of  the  vessels,  dysmenorrhcea,  struma,  pertussis,  dyspnoea,  etc. 

Treatment  relates  solely  to  the  general  indications  and  to  hygienic  care. 
Absorption  takes  place  slowly,  during  weeks  or  months,  and  the  blood 
passes  through  changes  of  color,  growing  of  a  lighter  red,  then  yellowish, 
and  at  length  leaves  a  white  spot  of  choroidal  atrophy  exposing  the  sclera, 
and  bordered,  ’as  well  as  speckled,  with  pigment. 

Albinism  of  the  choroid  is  a  congenital  defect,  and  it  concerns  the  whole 
uveal  tract,  although  the  iris  is  likely  to  be  more  supplied  with  pigment 
than  the  choroid.  Often  there  is  arrest  of  development  of  the  lens,  and 
some  degree  of  nystagmus,  often  extreme,  is  to  be  expectecL  The  choroid 
presents  a  brilliant  picture  to  the  ophthalmoscope,  showi^^he  fine  vessels 
and  the  venae  vorticosse.  Around  the  centre  of  the  fun^s,  if  any  pigment 
exist,  it  will  be  found  in  greatest  quantity.  Persons/^jm  this  defect  always 
exclude  their  eyes  from  light,  and  usualiy  wear  ckrij^lasses  with  dark  side- 
pieces.  They  may  also  have  refractive  errors.  ^'ttJey  always  bring  objects 
close  to  their  eyes,  partly  to  get  larger  images,  and  partly,  by  straining  the 
adductive  muscles,  to  hold  their  eyes  moifes  steady.  Their  vision  is  always 
defective  for  distance,  yet  I  have  knoW  Two  persons  who  were  strongly 
albinotic,  able  to  use  their  eyes  in  sev£tV*professional  pursuits. 

Goloboma  of  the  choroid. — This  congenital  defect  may  or  may  not  be  at¬ 
tended  with  cleft  of  the  iris  ;  it  r&ovfoe  more  or  less  extensive  ;  it  may  be 
bridged  over  at  some  spot  bino^nal  tissue.  It  always  appears  on  the 
inferior  part  of  the  eye,  runhmgpiorward  from  the  optic  nerve.  It  presents 
a  wide  white  or  yellowish  fpm,  with  irregular  distribution  of  vessels,  some 
of  which  are  choroid al(anq  others  are  retinal.  Sometimes  the  cleft  runs 
into  the  sheath  of  the  optic  nerve,  and  the  disc  is  usually  of  an  abnormal 
look,  and  the  retin^^sels  may  be  singularly  distributed.  Vision  is  always 
below  standard,  p@iy  because  there  may  be  imperfect  development  in  the 
retina,  and  p^^necause  the  glaring  reflection  from  the  patch  of  denuded 
sclera  over$&!p^  the  retinal  image.  Sometimes  such  persons  have  other 
evidence  of  afcrest  of  the  development  of  the  eye,  and  often  have  nystagmus. 
CarefnL^mrch  should  be  made  for  refractive  errors,  especially  for  astig- 
matism^ana  if  no  glass  should  be  found  available  or  needful  for  this  error, 
lkdCm?  tinted  smoked  glasses  will  sometimes  be  acceptable,  and  even  cor- 
rfedtive  glasses  may  well  have  a  shaded  tint. 
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CHAPTER  XIV. 

GLAUCOMA. 

This  word  designates  a  morbid  condition  which  has  one  signal  peculi¬ 
arity,  namely,  an  increase  in  the  hardness  of  the  globe.  The  name  comes 
down  from  olden  times,  and  was  applied,  because  in  certain  advanced  cases 
the  pupil  acquires  a  greenish  hue  (glaucus,  green).  Graefe  recognized 
that  unnatural  hardness  was  a  fact  characteristic  of  the  malady,  and  since 
his  time  all  affections  in  which  the  tension  of  the  eye  rises  above  the  nor¬ 
mal  degree,  are  called  glaucomatous.  The  standard  of  ocular  tension 
varies  in  its  physiological  limits.  In  women  it  is  normally  less  than  in  men, 
in  children  than  in  adults.  An  average  of  twenty-five  millimetres  of  mercury, 
or  twelve  inches  of  water,  is  normal.  For  exact  measurements  special  in¬ 
struments  are  used,  called  tonometers,  of  which  several  have  been  made, 
but  they  are  not  resorted  to  in  practice.  Dependence  is  placed  upon  the 
sense  of  touch,  and  one  finger  of  each  hand  is  to  be  lightly  pressed  upon 
the  eye  as  when  feeling  for  fluctuation  in  an  abscess.  The  sense  of  resist¬ 
ance  can  also  be  appreciated,  although  less  accurately,  by  a  single  finger 
pressing  the  globe  through  the  closed  lid.  Mr.  Bowman  suggested  a  no¬ 
tation  and  classification  as  follows  :  for  normal  eyes,  T  ;  ;  iA  those  with  in¬ 
creased  tension,  T+  ?,  T+1,  T+2,  T+s  ;  for  those  with  'dimidished  tension, 
T_?,  T„x,  T_„,  T_3.  When  the  sign  ?  is  put  behind  indicates  a  doubt 
as  to  the  real  status,  whether  greater  or  less.  Mr.  P0eetley  Smith  has  given 
values  for  these  expressions  in  columns  of  mercpw^but  they  are,  of  course, 
but  approximate,  viz.  :  that  while  T=25  mnMjfcg,  T+1=50  mm.,  T+2=75 
mm.,  T+g^lOO  to  125  mm.  Different  ohseAeUte  might  estimate  the  same 
case  variously,  and  the  sense  of  touch  mij^t^e  educated. 

The  following  subdivisions  of  tlieS^disease  are  recognized :  glaucoma 
simplex  ;  glaucoma  with  inflammatic^pand  this  may  be  acute,  subacute, 
or  chronic  :  glaucoma  hemorrhagieum ;  and  secondary  glaucoma. 

Glaucoma  simplex  is  the  mo^wrequent  affection.  It  is  an  insidious  and 
very  slowly  progressive  condi^oru  It  arises  most  often  after  middle-age, 
and  in  hypermetropic  eye^^P^  has  been  seen  in  young  subjects,  and  a 
considerable  contingenfc*iQound  among  myopes.  The  symptoms  are  as 
follows  :  In  external  (mtiearance  the  eye  may  be  normal,  except  a  notable 
whiteness  of  the  sclgra,  with  a  few  conspicuous  and  tortuous  vessels  com¬ 
ing  from  the  rectNmutecles.  The  anterior  chamber  and  iris  may  be  normal, 
and  the  pupil  jjfijjtle  sluggish  but  contractile.  Visual  acuteness  may  or 
may  not  be^Eiked.  The  field  of  vision  will  be  restricted  in  the  nasal 
side  to  a  or  less  degree,  and  perhaps  be  curtailed  in  the  remainder 

of  the  periphery.  It  can  also  happen  that  scotomata  are  to  be  found  in 
othqr^jhjfcions  of  the  field,  and  they  may  lie  near  to  the  macula-lutea.  The 
tensioilpoi  the  eye  will  be  increased.  By  the  ophthalmoscope  the  optic 
n^rve  will  be  found  hollowed  into  a  cup  or  excavation  ;  it  will  have  a  white 

grayish  hue ;  its  arteries  will  not  form  continuous  lines,  but  some  of 
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them  will  be  broken  as  they  pass  from  their  place  of  entrance  to  the  sur¬ 


face  of  the  retina.  In  extreme  cases  of  optic  excavation  they  seem  to 
spring  from  one  side  of  the  nerve,  and  the  faults  in  their  continuity  will 
be  conspicuous.  They  spontaneously  pulsate,  or  do  so  under  slight  pres¬ 
sure.  The  veins  will  be  large  and  dark.  By  the  inverted  image  a  great 
degree  of  parallax  is  given  to  the  arteries  on  the  disc  by  to  and  fro  move¬ 
ments  of  the  objective  lens  ;  with  the  upright  image  the  difference  of  level 
between  the  edge  of  the  nerve  and  the  bottom  of  the  pit  will  sometimes 
amount  to  several  dioptries.  The  excavation  extends  over  the  whole  of 
the  disc  and  at  its  edges  is  undercut,  which  explains  the  partial  disappear¬ 
ance  of  the  arteries  as  they  climb,  in  a  somewhat  oblique  direction,  up  its 
sides  (see  Figs.  106  and  107).  If  there  has  been  a  previous  physiological 


excavation,  this  will  be  added  to  the  p^es^re-effect,  and  if  the  case  chance 
to  be  one  of  myopia,  wTith  adjacent  ckeShidal  atrophy,  a  slope  of  the  floor  of 
the  pit  in  this  direct  reived.  It  will  be  seen  that  the  con¬ 
spicuous  facts  of  glauc  e  increased  tension,  possible  reduction 

of  central  vision,  imp  >  field,  especially  on  the  nasal  side,  a 

general  excavation  ai  of  the  optic  nerve,  and  spontaneous, 


or  easily  excited  pulsaHpjTMHhe  arteries  on  the  disc. 


There  are  subject!^ ^mptoms  -which  are  liable  to  occur,  yet  are  uncer¬ 
tain.  Almost  alwavg  tfr^re  is  a  notable  diminution  in  the  range  of  accom¬ 
modation,  that  is^d^tirement  of  the  near  point  has  taken  place.  By  it  a 
resort  to  uncommc^ly  strong  glasses  for  reading  has  been  necessitated,  or 
glasses  hav^dm^to  be  adopted  prematurely.  Attacks  of  sudden  obscurity 
of  sight  h^ve  #ken  place,  when,  for  some  minutes,  everything  became  dark, 
n  n  Tght.  Some  painful  sensations  have  been  noted  about 


It  can  happen  that  one  eye  shall  have  become  almost 


meed  glaucomatous  symptoms,  without  having  excited  the 
is  of  his  loss.  It  is  usual  for  one  eye  to  be  affected  for 
the  other.  The  disease  may  occupy  as  much  as  five  to 
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fifteen  years  for  its  full  development.  Often  it  is  mistaken  in  old  persons 
for  senile  cataract,  especially  because  the  lens  of  old  age  has  a  smoky  hue. 
This  explanation  of  failing  sight  is  considered  adequate,  and  a  resort  to 
skilled  advice  is  discouraged.  Under  this  mistake  the  patient  is  told  to 
wait  until  the  cataract  shall  be  ripe  before  going  for  relief,  while  the  delay 
is  simply  affording  time  for  total  loss  of  all  chances  of  recovery. 

The  full  development  of  glaucoma  may  be  reached  by  simple  continu¬ 
ance  of  the  foregoing  symptoms  until  the  so-called  chronic  or  absolute 
glaucoma  is  established.  There  will  then  be  augmented  hardness  of  the 
globe  up  to  T+3,  a  very  shallow  anterior  chamber,  with  the  pupil  widely  and 
unequally  dilated  and  fixed,  the  iris  discolored,  the  cornea  more  or  less 
anaesthetic,  not  resenting  the  touch  of  a  twisted  thread,  the  lens  may  or 
may  not  be  cataractous,  the  pupil  will  have  a  dusky  or  even  greenish  hue, 
the  surface  of  the  globe  will  be  marked  by  tortuous  and  enlarged  anterior 
ciliary  arteries,  which  dip  suddenly  into  the  sclera,  and  sometimes  a  marked 
plexiform  arrangement  of  vessels  is  to  be  seen  about  the  front  of  the  sclera. 
Should  the  media  be  clear  enough  to  permit  ophthalmoscopy,  deep  exca¬ 
vation  of  the  nerve,  with  absence  of  capillaries  and  reduction  of  the  arte¬ 
ries  to  slender  threads,  with  marked  pulsation  and  turgid  veins,  denote  the 
extreme  stage  of  pressure.  Often  the  choroid,  immediately  about  the 
nerve,  undergoes  atrophy,  and  presents  by  exposure  of  the  sclera  a  marked 
ring.  The  patient  will  have  lost  vision,  both  direct  and  indirect,  almost  or 
quite  completely,  and  have  considerable  pain  in  and  about  the  eye. 

Glaucoma  ■ with  inflammation. — Inflammatory  attacks  may  supervene  upon 
glaucoma  simplex  and  may  be  of  various  degrees  ;  on  the  other  hand,  an 
attack  of  so-called  acute  glaucoma  may  take  place  in  eyes  which  have  had 
no  objective  and,  perhaps,  few  or  no  subjective  signs  of  the  disease  just 
described.  It  is  not  rare  that  a  person  in  whom  one  eye  has  passed  to 
an  advanced  degree  of  glaucoma  should  appear  in  the  olif&rk  to  be  entirely 
free  from  all  morbid  symptoms,  and  yet  have  occu.  tne  unmolested 
eye  an  outbreak  of  acute  glaucoma.  Moreover,  bot^V^res  may  be  simul¬ 
taneously  attacked  by  such  an  inflammation  withb^r  noticeable  warning 
or  lesion.  kC' 

The  symptoms  are  as  follows  :  the  persoiv^Sapt  to  be  taken  during  the 
night  with  severe  pain  in  the  eye  and  for#! congestion  of  the  scleral 
and  conjunctival  vessels  rapidly  develops] subconjunctival  oedema  and 
swelling  of  the  lids  ;  within  a  few  homs^hemosis  and  tumefaction  of  the 
lids  become  extreme,  and  pain  in  tmJtiead  and  eye  intense.  There  may 
be  serious  constitutional  symptqrri^in  rise  of  temperature  and  pulse,  in 
vomiting,  and  tokens  of  a  so-cal^^bilious  attack.  On  inspection  of  the  eye 
the  cornea  may  be  hazy,  al^d^S'it  may  be  clear,  as  I  have  verified ;  the 
aqueous  will  be  turbid ;  ^^^as  and  lens  pressed  toward  the  cornea,  re¬ 


ducing  greatly  the  dejri 
and  dilated  ;  the  iris  < 


lie  anterior  chamber;  the  pupil  will  be  obscured 
llored,  and  diminished  to  a  narrow  ring.  It  is  not 
easy  to  feel  the  tens^jL  through  the  swollen  lids  and  chemosis,  but  after 
pressing  througlvtfe^ooggy  tissues  the  globe  will  offer  great  resistance  to 
the  touch,  aqcl^^pressure  will  be  painful.  A  view  of  the  fundus  is  often 
impractical^feMnd  always  imperfect,  because  of  the  turbidity  of  the  media  ; 
but  the  o^t^nerve  is  often  red,  and  usually  not  excavated  (if  the  attack  be 
the  firs^Vne) ;  pulsation  of  arteries  on  the  disc  can  seldom  be  made  out,  but 
is  to^ta\e%>ected.  The  inflammatory  effusions  are  chiefly  serous,  but  ad- 
hefe]  b iis  of  the  iris  may  occur,  although  not  so  marked  as  in  ordinary  iritis. 
Ejjklllent  exudation  and  decidedly  plastic  exudations  do  not  appear.  Of 
!irse  vision  is  greatly  impaired,  and  sometimes  is  wholly  annulled  within 
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a  few  hours.  It  is  not  to  be  expected  that,  under  such  circumstances,  a 
careful  examination  of  the  field  can  be  made. 

Subacute  glaucoma  is  a  phase  in  which  vascular  engorgement  in  the 
ciliary  region  is  more  or  less  pronounced,  the  iris  altered  in  texture  and 
appearance,  sometimes  displaying  an  erratic  and  conspicuous  vessel  upon 
its  surface,  the  anterior  chamber  shallow,  the  pupil  enlarged  and  sluggish, 
tension  augmented,  the  vitreous  usually  clear,  the  pit  in  the  nerve  and  the 
pallor  and  displacement  of  vessels  decided.  The  case  simply  exhibits 
moderate  degree  of  vascular  obstruction  and  hypersemia. 

Chronic  glaucoma  presents  a  picture  already  detailed  as  the  ultimate 
state  of  glaucoma  simplex.  We  may  or  may  not  have  conspicuous  vascu¬ 
lar  symptoms  in  the  final  stage,  but  we  shall  seldom  fail  to  find  in  the 
vessels  of  the  ciliary  region  great  fulness  and  tortuosity  of  the  principal 
branches,  and  the  abrupt  way  in  which  they  spring  from  the  sclera,  or  are 
convoluted,  will  arrest  attention.  Added  to  these  will  be  all  the  tokens  of 
intra-ocular  pressure  above  stated. 

Glaucoma  hemorrhagicum. — Under  this  name  is  grouped  a  class  of 
cases  which  might  in  strictness  be  set  down  among  those  of  secondary 
glaucoma.  There  is  effusion  of  blood  in  the  retina  or  optic  nerve,  and 
sometimes  in  the  vitreous.  It  is  generally  true  that  no  preliminary  signs 
of  glaucoma  have  occurred,  but  a  sudden  loss  of  sight  is  followed  in  a 
little  time  by  pain  and  inflammatory  symptoms.  The  point  of  distinction 
between  this  lesion  and  acute  glaucoma  is  that  the  loss  of  sight  precedes 
by  some  interval  the  acute  inflammatory  attack.  On  examination,  the  eye 
shows  increased  tension  and  turbid  media,  while,  if  the  fundus  be  visible, 
patches  of  extravasation,  more  or  less  extensive,  will  be  discerned.  The  pupil 
will  be  sluggish,  and  greater  or  less  ciliary  hypermmia  exist,  but  great  vari¬ 
ety  may  be  found  in  the  symptoms.  The  point  to  be  dwelt  on  is  that  in 
these  cases  the  hemorrhage  is  the  occasion  of  the  outbregjA of  acute  symp¬ 
toms,  and  there  may  have  been  no  occasion  for  glaucom^tcois  signs  previ¬ 
ously.  One  eye  alone  is  usually  affected  and  the  other  is  free,  while  in 
the  forms  previously  mentioned  both  eyes  partaken  succession.  It  has 
seemed  to  me  quite  certain  in  some  cases  that  thevbeginning  of  the  morbid 
process  was  embolism  of  retinal  arteries  with  eqpSecutive  hemorrhage,  and 
that  the  glaucomatous  outbreak  ensued  J^Mlse  in  such  persons  the  ves¬ 
sels  were  atheromatous,  and  could  not  re^dynd just  themselves  to  the  dis¬ 
turbance  of  the  circulation.  k 

Glaucoma  secundarium. — By  this  is  ipeant  increased  intra-ocular  tension, 
consecutive  to  some  other  recogn^d  disease.  It  ensues  after  ulcerations 
of  the  cornea  when  staphyloma  appears  ;  after  wounds  with  incarceration 
of  the  iris  ;  after  total  occl^si^^wthe  pupil,  i.e.,  complete  posterior  syne¬ 
chia  ;  after  operations  for  cataract,  with  false  membrane  filling  the  pupil ; 
as  the  result  of  wounds^© f(2)e  lens,  causing  it  to  rapidly  swell ;  after  dis¬ 
locations  of  the  lens  forward  in  front  of  the  iris,  or  backward  into  the 
vitreous  (illustratipqg^of  the  latter  condition  are  found  in  the  after-history 
of  reclination  oL*toEaract)  ;  it  follows  upon  the  growth  of  intra-ocular 
tumors;  and  tto^onditions  called  buphthalmus  and  liydrophthalmus,  which 
may  or  mayoSt  ve  congenital,  are  specimens  of  secondary  glaucoma.  It 
may  be  w^tflyfeo  describe  these  last-mentioned  states,  although  mention 
of  them  lha]?  already  been  made.  The  whole  globe  is  enlarged,  the  front 
the  rest ;  the  cornea  expanded  into  a  bulbous  form,  and  very 
tlih|-— ®Nr  may  be  bluish  and  semi-transparent,  or  gray ;  the  boundary  be- 
J  it  and  the  sclera  cannot  be  defined ;  the  ciliary  region  is  widened 


bluish,  and  may  project  in  nodules.  The  anterior  chamber  is  of  great 
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depth  and  width,  the  iris  thinned  and  discolored,  in  spots  its  tissue  may 
have  sprung  apart  and  left  holes.  If  the  pupil  he  adherent  to  the  lens,  as 
is  commonly  the  case,  the  iris  will  be  pressed  forward  at  the  periphery, 
while  the  pupillary  edge,  being  held  down,  will  be  at  the  bottom  of  a  little 
pit.  The  pupillary  area  may  be  filled  with  exudation,  and  the  lens  be 
opaque.  Generally,  no  view  can  be  had  of  the  deeper  parts  of  the  eye,  and 
sight  is  wanting,  or  reduced  to  perception  of  light.  I  have  seen  a  trau¬ 
matic  case  which  was  caused  by  an  entanglement  of  the  whole  pupillary 
margin  in  the  central  wound  of  the  cornea,  and  the  surface  of  the  iris  was 
applied  to  the  posterior  surface  of  the  cornea.  The  posterior  chamber  was 
enormously  developed,  as  the  anterior  chamber  usually  is. 

Diagnosis . — No  words  are  necessary  to  set  forth  the  distinctive  features 
of  a  well-marked  case  of  glaucoma  of  any  type,  in  addition  to  what  has 
already  been  stated.  But  there  are  some  conditions  under  which  the  rec¬ 
ognition  of  the  disease  may  require  careful  attention.  The  first  to  be 
mentioned  is  during  the  early  period  of  glaucoma  simplex.  No  dependence 
can  be  placed  upon  the  external  signs,  because  the  eye  looks  healthy. 
The  state  of  vision  may  be  normal,  or  nearly  so,  and  subjective  symptoms 
may  be  obscured  or  have  been  unheeded.  Tension  may  be  doubtful.  We 
are  then  shut  up  to  two  symptoms,  viz.,  the  appearance  of  the  optic  nerve, 
and  a  careful  scrutiny  of  the  visual  field.  As  to  the  nerve,  the  excavation 
may  be  partial,  involving  only  the  temporal  half,  and  the  nasal  side  may  be 
of  normal  level  and  red.  There  may  be  a  vertical  dip  between  the  two 
levels,  and  the  vessels  climb  over  the  steep  edge  partially  concealed.  The 
depressed  side  of  the  nerve  will  be  white,  dotted,  and  resemble  atrophy,  the 
lamina  cribrosa  being  distinct.  There  may  be  spontaneous  venous  pulse, 
and  the  arterial  pulse  be  easily  evoked.  To  get  this  symptom  to  the  best 
advantage,  use  the  upright  image ;  hold  the  ophthalmoscope  m  the  left  hand 
if  examining  the  right  eye,  and  use  the  thumb  or  forefinger  of  the  other 
hand  to  both  keep  up  the  lid  and  make  pressure.  ^  Mucn  importance 
attaches  to  the  facility  with  which  arterial  pulsation  can- be  produced.  In 
mapping  the  field,  use  a  small  bit  ^pf  chalk  or  card  about  10  mm.  square, 
and  avoid  strong  light.  The  perimeter  is  indisputable,  because  the  peri¬ 
pheral  part  is  the  suspicious  region.  Limitations  occur  most  often  on 
the  supra-nasal  side,  and  any  region  of  ^GSy^sal  side  is  more  likely  to 
suffer  than  the  temporal.  But  this  rule  is  far  from  being  of  general  appli¬ 
cation.  The  most  diverse  kinds  of  qfi-c^pacliment  will  be  found  in  this 
disease.  Scotomata  may  exist  and  no  ^Ji’ipheral  limitation.  These  can  be 
best  determined  upon  a  black-board*  And  intelligent  patients  will  sometimes 
j  .-I.,  xi  - 11  ^d^^jician.  The  liability  to  mistake  in  the 


describe  them  better  than 
now  considered,  is 


cases 


may  further  be  enhancedj 
dizziness  and  headache^ 
optic  nerve,  while  for 


^ician. 

to  atrophy  of  the  optic  nerve. 


This 


e  presence  of  cerebral  symptoms,  such  as 
lesion  in  both  cases  is  undoubtedly  in  the 
oma  the  symptom  to  be  chiefly  valued  is  ready 
pulsation  of  the  retinijJWirteries — of  course  supposing  that  increased  tension 
cannot  with  certah^Cne  felt  ;  the  limitation  of  field,  if  discovered,  will  not 
be  decisive.  ^ 

Chr'onic^Mfooma  ought  not  to  be  confounded  with  senile  cataract,  yet 
this  too  offe^happens.  Beal  cataract  may  coexist  with  glaucoma,  but  will 
be  seen  bV  oblique  illumination,  and  certainly  be  discovered  if  the  ophthal- 
moscftfTiS^irror  is  used.  Touching  the  eye  will  easily  prove  that  the  globe 
ha^becroie  hard,  and  the  pupil  will  generally  be  dilated.  No  reliance  is 
placed  on  the  smoky  hue  of  the  lens,  because  this  belongs  to  its 
Te  condition.  There  will  be  cause  for  suspicion  in  the  defective  power 
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of  light-perception,  and  in  probable  impairments  of  the  field,  neither  of 
which  signs  exist  in  simple  cataract. 

Acute  inflammatory  glaucoma  may  be  confounded  with  iritis.  The  dis¬ 
tinctive  features  will  be  the  state  of  tension,  the  sudden  and  remarkable 
reduction  of  sight,  the  vehemence  of  the  hypersemia  and  oedema,  with  a 
dilated  pupil  and  the  absence  of  adhesion.  I  have  seen  a  case  of  subacute 
glaucoma  with  posterior  synechise,  which  had  arisen  during  an  acute  attack 
not  long  precedent.  Such  a  concurrence  is  uncommon,  and  indicates  that 
care  must  be  given  to  determination  of  the  tension  as  the  important  feature. 
Under  such  conditions  the  ophthalmoscope  will  not  help  us. 

Prognosis . — The  disease  tends,  with  more  or  less  rapidity,  to  total  loss 
of  sight.  The  cases  of  glaucoma  simplex  progress  for  years,  with  slowly 
creeping  failure  of  sight.  If  an  acute  infiammatory  attack  take  place,  sight 
for  the  time  may  be  wholly  abolished,  and  it  may,  wiien  the  storm  is  over, 
return,  but  in  reduced  quantity.  It  may  never  return.  Both  eyes  will 
eventually  become  concerned.  For  hemorrhagic  glaucoma  no  good  result 
for  vision  can  be  expected,  and  the  eyeball  will  often  have  to  be  removed. 
For  secondary  glaucoma,  every  case  must  be  judged  by  itself ;  but  the 
tendency,  as  in  all  other  forms,  is  to  a  bad  issue. 

Etiology. — We  enter  here  upon  the  field  of  speculation,  and  at  the 
present  time  opinions  vary  more  than  twenty  years  ago,  when  Graefe  al¬ 
most  gave  the  law  to  ophthalmic  opinion.  For  inflammatory  glaucoma, 
on  which  he  chiefly  dwelt,  he  assumed  a  serous  choroiditis.  Donders 
called  attention  sharply  to  simple  glaucoma,  to  which  the  choroidal  theory 
would  not  fit,  and  invoked  the  influence  of  perverted  nervous  action,  while 
experimentally  Grunhagen  and  Hippel  demonstrated  that  irritation  of  the 
fifth  nerve  would  cause  glaucomatous  tension  in  the  eye  of  rabbits.  With¬ 
in  five  years,  anatomical  study  has  shown  that  an  almost  constant  lesion  in 
chronic  glaucoma  is  adhesion  of  the  periphery  of  the  Mb  to  the  border  of 
the  sclero-corneal  junction,  thereby  choking  up  the^J&lfures  in  the  so- 
called  space  of  Fontana  leading  to  the  canal  of  Schla^i?  Knies,  of  Vienna, 
first,  and,  at  nearly  the  same  time,  Weber,  of  DarjrfS^E&t,  stated  this  theory. 
Weber  accounts  for  this  peripheral  iris-adhgsJonr  on  the  supposition  of 
swelling  of  the  ciliary  processes.  Brailey,  olAondon,  found,  as  a  constant 
lesion,  atrophy  of  the  ciliary  muscle,  amlJ©a&s  its  retraction  diminishes 
the  egress  of  fluid  at  the  angle  of  the  anterior  chamber,  by  causing  the  ad¬ 
hesion  of  the  iris.  More  recently,  ^Priestley  Smith,  in  an  extended  and 
admirable  essay,  and  in  subsequei^ptpers,  thinks  the  cause  of  glaucoma 
lies  in  diminution  of  the  space  between  the  border  of  the  lens  and  the  cil¬ 
iary  processes,  whereby  the  taiiJ&t  of  fluid  from  the  vitreous  to  the  ante¬ 
rior  chamber  is  retarded,  the^epphery  of  the  iris  is  pressed  into  the  angle 
at  Fontana’s  space,  and  iM^ased  tension  results. 

All  of  these  theories (apme  the  primal  step  and  the  essence  of  glau¬ 
coma  to  be  increases  tension.  By  it  we  have  the  nerves  of  the  cornea 
stretched,  and  its  surface  rendered  ansesthetic — for  a  similar  reason  the 
nerve-twigs  to  tM^hincter  pupillae  are  paralyzed,  the  excess  of  pressure 
in  the  vitreous  pdshes  forward  the  lens  and  iris,  and  reduces  the  anterior 
chamber  *  ^  the,hir culation  through  the  ciliary  and  choroidal  vessels  is  hin¬ 
dered,  and  the  anterior  ciliary  vessels  become  supplementally  distended. 
The  fumcUbn  of  the  ciliary  muscle  is  also  impaired  ;  the  retina  and  optic 
neiwe^dse  their  function,  and  the  latter  undergoes  the  change  of  level 
knowgr  as  pressure- excavation.  As  part  of  this  process,  the  choroid  is 
d©*vn  away  from  the  edge  of  the  papilla,  and  gives  the  scleral  ring. 

+  (%)  In  opposition  to  these  views,  Jaeger,  of  Vienna,  contends  for  a  primary 
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lesion  in  tlie  optic  nerve,  and  Mauthner,  of  Vienna,  while  holding  to  an 
optic-nerve  lesion,  also  calls  in  the  aid  of  a  peculiar  form  of  choroiditis. 
The  latter  author  quite  underrates  the  value  of  increased  tension  as  a  fac¬ 
tor  in  the  symptoms. 

It  remains  true,  however,  that  the  only  effective  treatment  of  glaucoma 
is  such  as  will  reduce  the  tension,  and,  therefore,  while  wTe  admit  many 
difficulties  in  the  way  of  a  satisfactory  explanation  of  all  the  symptoms, 
and  recognize  the  occurrence  of  not  a  few  puzzling  cases,  we  hold  to  the 
fact  of  supra-normal  tension  as 
the  key  to  the  situation.  Just  how 
this  is  brought  about  does  not  yet 
clearly  appear,  but  the  cause  is 
doubtless  mechanical,  as  Weber 
insists,  and  may  perhaps  be  found 
in  the  narrowed  “  circum-lental  ” 
space  of  Priestley  Smith,  or  in  the 
swollen  ciliary  processes  of  We¬ 
ber.  Just  how  atrophy  of  the 
ciliary  muscle  can  be  effective,  or 
what  incites  it,  is  somewhat  hard 
to  understand.  The  increase  of 
tension  is  behind  the  lens,  and  if 
this  do  not  in  itself  fully  account 
for  the  excavation  of  the  nerve,  it 
promotes  it.  This  lesion  of  the 
nerve  will  probably  be  found  to 
have  indirect  relations  to  plus 
tension  which  are  not  yet  under¬ 
stood,  and  perhaps  the  circulation 
at  the  posterior  choroidal  circle 
about  the  papilla  will  prove  to  be  the  region  at  fault, 
roidal  lesions  in  this  vicinity  are  not  infrequent,  as 

Another  condition,  which  was  formerly  assu: 
tions  with  glaucoma,  was  supposed  rigidity  o, 
been  verified  by  pathological  anatomy.  Tlmifo? 

coexists  with  glaucoma,  has  attracted  atteufion^ut  in  what  way  the  two  con¬ 
ditions  can  become  related  is  not  knov&.  certainly  the  state  of  the  ciliary 
muscle  in  H,  which  is  one  of  hypertr^p^,  seems  antagonistic  to  Brailey’s 
theory  of  its  atrophy  as  a  cause.  Y^tlHiypertrophied  ciliary  muscle  might 
be  supposed  to  readily  occasion  sJwing  of  the  ciliary  processes,  and  thus 
favor  Weber’s  theory,  and  likewks^that  of  Priestley  Smith.  Glaucoma  in 
myopia  is  liable  not  to  havo^Nj^feiarply  excavated  optic  pit,  but  one  which 


Fig.  107. — Shows  a  deep,  glancomatous  excavation 
of  the  optic  nerve.  The  vessels  on  the  nerve-surface  arc 
pale,  because  out  of  focus ;  they  are  not  continuous  with 
the  vessels  on  the  rim  of  the  nerve.  The  scleral  ring  is 
strongly  marked. 

VV* 

MV certain  that  clio- 
otes  of  cases  relate, 
have  causative  rela- 
'clera,  but  this  has  not 
aat  many  times  hyperopia 


slopes  toward  the  region^ 
not  always  easily  recog 


frircum-papillary  choroidal  atrophy,  and  it  is 


Treatment. — The  mem  of  having  discovered  that  iridectomy  is  capable 
of  curing  glaucomSoJJll  stamp  the  name  of  Graefe  with  undying  honor. 
Up  to  his  time  M.  emedy  was  known,  and  now  no  remedy,  except  an 
operation,  isofQtositive  value.  The  experience  of  twenty-three  years  has 
indicated  the  limitations  of  the  operation,  and  has  abated  some 

of  the  hone^which  were  first  cherished.  The  mode  in  which  alone  it  can 
be  effective  was  pointed  out  by  Graefe,  viz.,  that  the  incision  must  be  in 
the i  emile  limit  of  the  anterior  chamber,  and,  therefore,  not  less  than 
on^mmimetre  behind  the  transparent  edge  of  the  cornea.  It  may  require 
tone  two  millimetres  distant  from  it.  It  must  not  be  oblique,  but  as 
1  ^  18 
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nearly  perpendicular  to  the  surface  as  avoidance  of  the  iris  will  permit.  It 
should  be  from  five  to  seven  millimetres  in  length.  Great  care  must  be 
taken  to  prevent  the  angles  of  the  iris  coloboma  from  being  caught  in  the 
wound,  and  the  iris  must  be  excised  close  to  the  surface.  Generally,  two 
strokes  of  the  scissors  are  needful,  and  the  iris  must  be  well  drawn  out 
before  being  cut.  The  incision  may  be  made  with  a  lance-knife,  or  by  a 
narrow  Graefe  cataract-knife. 

Another  operation  which  is  now  on  trial,  is  sclerotomy.  There  are  two 
ways  of  doing  it :  one  is  to  make  an  incision  with  a  lance- knife,  but  this 
is  not  to  be  recommended,  because,  if  large  enough  to  be  effective,  pro¬ 
lapse  of  iris  is  almost  unavoidable,  and  is  disastrous.  The  suitable  manner 

is  that  of  Wecker.  The  pupil  is  brought  to 
decided  contraction  by  eserine.  A  Graefe  cata¬ 
ract-knife  is  entered  at  the  angle  of  the  cham¬ 
ber,  about  three  millimetres  above  or  below 
the  horizontal  meridian,  is  pushed  across,  and 
emerges  on  the  opposite  side  at  a  correspond¬ 
ing  point.  The  incision  is  carried  upward  by 
a  to-and-fro  motion,  until  the  summit  of  the 
arc  is  almost  reached!  Then,  by  turning  the 
edge  of  the  knife  forward,  all  the  aqueous  is 
allowed  to  escape,  and  the  knife  cautiously 
withdrawn.  An  undivided  bridge  of  limbus 
is  left,  and,  by  careful  management,  the  iris  is 
neither  wounded  nor  prolapsed.  With  a  very 
shallow  anterior  chamber,  it  might  be  impos¬ 
sible  to  carry  out  this  operation.  The  use  of 
stop  lance-knives,  one  bent  and  the  other 
straight,  has  been  proposed,*^’  such  cases  as 
a  method  of  sclerotomy  Wheeler).  The  effi¬ 
cacy  of  the  proceeding.  wer  performed,  is 
not  fully  established,  dt^ough  some  have  writ¬ 
ten  strongly  in  its  favor.  My  own  experience 
with  it  is  small,  im||-deads  me  to  favor  iridec¬ 
tomy  in  critiaa^^ses,  where,  for  instance,  but 
one  eye  rente 

The  cu&itivp  value  of  an  operation  is  great¬ 
est  in  a@te  and  subacute  inflammatory  glau¬ 
coma^  In  these  cases  the  result  may  be  per- 
feo^^ren  though  the  operation  be  not  strictly 
in  accord  with  rules.  The  longer*  the  delay,  the  less  favorable  the  progno¬ 
sis.  A  week,  or  even  twd^^ks,  has  not  proved  too  long  for  restoration 
of  sight.  But  the  gra*v|sjuncertainty  attends  delay,  and  Graefe  has  said 
that  after  the  third  dhyjlie  restitution  is  sometimes  very  imperfect.  It  is 
true  that  an  attackmmy  pass  off  and  sight  be  retained  if  no  operation  be 
done.  In  chrom^Mpaucoma  the  measure  of  benefit  will  depend  on  the 
stage  of  the  dis^e.  If  no  central  vision  remains,  but  little  good  will  be 
gained.  Itimefce  be  no  perception  of  light,  and  the  eye  be  painful,  an 
iridecton^^hy  be  unavoidably  attended  by  loss  of  vitreous,  or  by  intra¬ 
ocular  hemorrhage,  or  by  other  accident,  and  lead  to  aggravated  inflam¬ 
mation,  ^  Then  nothing  but  enucleation  will  remain.  In  very  painful  cases 
oi  an^lizfce  glaucoma,  enucleation  is  often  done.  But,  as  a  less  afflictive 
ceding,  sclerotomy  may  be  attempted,  and  a  few  cases  of  op tico- ciliary 
ectomy  have  been  reported  with  success. 


Fig.  108. — Shows  a  glaucomatous 
excavation  in  profile  :  a,  e,  the  surface 
of  the  nerve ;  p ,  p the  edges  of  the 
pit.  and  behind  the  vertical  lines  tf,  e, 
and  6,  a,  the  hollow  is  seen  along  which 
the  vessels  pass  and  are  concealed  from 
view  ;  N,  optic  nerve  trunk ;  A,  sheath 
of  vessels ;  11,  retina ;  eft,  choroid  ;  sc, 
sclera. 
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For  glaucoma  simplex,  iridectomy  is  the  remedy  which  has  the  weight 
of  authority.  But  while  some  cases  yield  a  perfect  result,  others  startle 
us  by  exhibiting  worse  vision  after  the  operation  than  before  it.  This  is 
measurably  explained  by  the  enlargement  of  the  pupil  and  by  the  astigma¬ 
tism  which  is  very  liable  to  be  produced.  On  these  accounts  the  iridec¬ 
tomy  should  be  done  upward,  that  the  drooping  lid  may  cover  some  of  the 
coloboma.  But  the  anatomical  features  of  the  eye  and  the  lid  sometimes 
forbid  this  mitigation,  and  a  few  cases  are  recorded  in  which  a  great  re¬ 
duction  of  sight  ensued,  which  could  be  explained  only  by  the  direct  mis¬ 
chief  of  the  operation.  If  limitation  of  the  field  encroach  almost  upon  the 
macula,  central  vision  is  pretty  sure  to  be  lost  by  the  operation.  To  the 
cases  of  glaucoma  simplex,  late  experiences  show  that  sclerotomy  is  better 
suited  than  iridectomy.  Hemorrhages  into  the  retina  and  nerve  are  liable 
to  occur  in  all  forms  of  glaucoma  after  iridectomy,  and  the  loss  of  sight 
thus  occasioned  will  be  regained  in  from  four  to  eight  weeks.  The  ex¬ 
ceptional  cases  now  alluded  to  are  few,  and  cannot  weigh  against  the  well- 
known  evil  tendencies  of  glaucoma  when  a  clear  case  is  made  out.  But 
for  the  cases  of  doubtful  diagnosis  where  signs  are  not  positive,  and  vision, 
either  centric  or  eccentric,  is  not  distinctly  implicated,  the  deplorable  pos¬ 
sibility  of  mischief  thus  hinted  at  should  be  squarely  considered  before 
advising  iridectomy.  Such  a  case  should  be  subjected  to  rigid  examina¬ 
tion  every  few  months,  if  at  the  time  it  is  thought  best  not  to  operate. 

It  remains  to  state,  as  an  additional  drawback  to  iridectomy,  that  its  per¬ 
formance  upon  one  eye  may  be  the  occasion  of  an  acute  outbreak  in  the 
other  and  hitherto  perhaps  unimpaired  eye.  Of  course  the  second  eye 
must  then  be  operated  on.  Cases  of  this  kind  are  infrequent — I  have 
seen  but  one  instance.  But,  after  all,  it  must  be  emphatically  declared  that 
glaucoma  knows  no  cure  but  by  an  operation,  and  that  the  jnost  favorable 
results  are  gained  when  it  is  done  at  an  early  period.  "\%Nind  that,  as  an 
immediate  effect,  the  tension  is  not  always  reduced  normal,  and 

the  longer  it  continues  plus,  the  less  satisfactory  rnlWSl  the  issue.  The 
excavation  of  the  nerve  will  rarely  be  found  muckrt^sened.  Sometimes 
the  globe  will  in  a  few  weeks  regain  its  former  ^sMHte  of  increased  tension, 
and  for  such  a  condition  a  second  iridectomy^M^fld  be  done  at  a  point 
directly  opposite  the  first,  or  sclerotomy  mftJNp^done.  In  a  very  few  cases 
the  operation  fails  to  make  any  good  impiVssKon  on  the  tension  and  func¬ 
tion  of  the  e}re,  even  when  the  case  djas  not  reached  the  stage  of  glau¬ 
coma  absolutum.  Graefe  called  thi^jnalignant  glaucoma.  Weber  has 
offered  an  explanation  and  a  reme^ior  this  critical  plight.  He  assumes 
that  the  lens,  which  by  the  loss  ofaqueous  at  the  iridectomy  comes  for¬ 
ward,  remains  in  this  positiom^pcf'by  its  edge  continues  to  obstruct  the 
angle  of  Fontana.  He  proptfj^s  to  press  the  lens  back,  after  the  eye  has  re¬ 
covered  from  the  operateemCp^  doing  paracentesis  of  the  vitreous,  and,  while 
the  wound  in  the  sclAs^Jls  held  open  by  rotating  the  Graefe  knife,  the 
finger  is  to  be  p^e^gjgyl  on  the  cornea  through  the  half -shut  lid,  and  the 
pressure  is  to  be  to  bear  especially  over  the  coloboma.  By  simul¬ 

taneously  reduck^faie  vitreous  tension,  and  forcing  the  lens  back,  the  angle 
of  the  chamltel&s  liberated  for  a  better  performance  of  filtration,  and  he 
declares  th%ryfermanent  abatement  of  tension  follows. 

One  of  tnfe  not  uncommon  effects  of  iridectomy  is  that  the  cicatrix  re- 
mains^Imt^nded.  The  wound  closes,  but  after  a  time  the  ocular  tension 
rise&  akd  the  scar  being  weaker  than  any  other  part  of  the  outer  coat  of 
tj^eye,  bulges  into  a  cystoid  form.  It  has  been  assumed  that  this  cystoid 
scat  has  much  to  do  with  abating  intra-ocular  tension,  by  permitting  filtra- 
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lion  of  fluid  through  its  attenuated  walls.  As  an  actual  fact  this  is  not 
necessary  to  the  proper  fulfilment  of  the  purpose  of  the  operation,  hut  is 
to  be  looked  upon  as  an  evidence  that  the  iridectomy  has  not  accomplished 
to  the  full  degree  its  purpose.  For  not  a  few  cases  of  cystoid  scar,  the 
explanation  is  that  the  iris  has  been  caught  in  the  wound,  either  at  the 
sphincter,  or  by  a  surface  attachment.  Sometimes  this  imperfection  in  the 
operation  cannot  be  prevented,  because  the  loss  of  aqueous  does  not  lower 
the  tension  enough  to  permit  the  iris  to  be  completely  returned ;  hence 
conditions  favorable  to  cystoid  scar  are  prepared. 

In  my  own  experience,  I  find  that  in  studying  37  eyes,  of  twenty-four 
patients,  26  may  be  put  down  as  having  undergone  abatement  of  tension 
by  the  iridectomy;  while  in  3,  of  three  persons,  no  reduction  was  effected ; 
and  in  9,  belonging  to  six  patients,  the  tension  was  aggravated.  It  cannot 
be  affirmed  of  the  26,  that  in  all  the  tension  was  brought  to  the  normal, 
but  an  approximate  idea  is  gained  of  what  the  operation  actually  accom¬ 
plishes.  The  aggravation  of  tension  occurred  in  both  eyes  of  three  persons 
having  glaucoma  simplex  whose  vision  was  f  g-,  §fr,  and  in  the  third  was 
unrecorded.  In  the  two  persons  with  good  sight  this  was  not  changed, 
while  the  sight  of  the  third  was  not  improved  in  one  eye  and  was  impaired 
in  the  other.  In  another  case,  both  eyes  of  the  patient  with  chronic  glau¬ 
coma  underwent  reduction  of  vision  as  a  result  of  iridectomy  not  followed 
by  diminution  of  tension. 

The  explanation  of  how  iridectomy  effects  reduction  of  ocular  tension 
is  not  perfectly,  satisfactory,  but  we  are  to  look  for  it  in  the  case  of  acute 
glaucoma,  in  the  sudden  loss  of  aqueous  and  of  blood,  and  the  relief 
of  pressure,  by  which  the  engorged  circulation  is  enabled  to  regain  its 
equilibrium.  The  increased  effusions  into  the  globe  are  permitted  to  drain 
away  through  the  wound  during  some  hours  of  its  patency,  and  this 
suffices  to  bring  about  restoration  in  an  eye  whose  prefer  filtration  chan¬ 
nels  have  not  been  extensively  obstructed.  But  iix^^rQnic  glaucoma  we 
have  more  difficulty  in  understanding  how  any  goo<0^6ffected  by  an  opera¬ 
tion  which  directly  concerns  the  filtration  regioaffij^a  space  not  more  than 
one-sixth  of  its  whole  extent.  We  -have  to  ^^Mhe  that  a  very  slight  im¬ 
provement  in  the  local  conditions,  by  tea&re&Joff  the  iris  at  or  near  its 
periphery,  enables  the  fluids  to  get  increased  facility.  This  is, 

moreover,  despite  the  fact  that  no  oj^imion  ever  goes  through  the  canal 
of  Schlemm  or  the  angle  of  FontanafencTmat  a  stump  of  iris  is  always  left. 
Further  investigation  is  needed,  ^iMHo  such  work  as  has  been  done  by 
Priestley  Smith,  are  we  entitled^)  turn  with  hope  of  future  elucidation. 

The  effect  on  the  field  is  qlfeerarnegative  ;  in  fortunate  cases  an  extension 
of  its  boundaries  may  be  dfecejfered,  but  frequently  this  is  not  obtained 
when  central  vision  has  'M^rimproved. 

Sometimes  the  oae^on  is  followed  by  severe  reaction — leeches  may 
be  needful ;  if  th^TpJipil  tend  to  adhesions,  atropine  should  be  used, 
as  in  ordinary  igtis — cold  or  warm  water  may  be  used  as  expedient. 
Should  there  hemorrhage  into  the  anterior  chamber,  this  will 

delay  the  reentry.  Should  severe  vitreous  hemorrhage  occur,  enucleation 
may  be  i^ede^tated.  Sometimes  the  anterior  chamber  is  not  re-estab¬ 
lished  f£r.  a  dumber  of  days,  or  even  for  two  weeks.  We  must  wait,  and 
a  fairt  result  may  be  attained,  although  this  circumstance  is  ominous. 
SW^A  loss  of  vitreous  occur  at  the  operation,  the  effect  will  be  bad  and 
tfna^be* panophthalmitis.  Should  the  lens-capsule  be  touched,  the  result- 
uug  cataract  will  neutralize  the  value  of  the  operation.  Cataract  may  ensue 
^when  the  knife  has  not  really  touched  the  capsule,  but  when  aqueous  has 
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been  allowed  to  escape  with  a  gush,  or  when  the  pressure  of  the  lance- 
knife  has  been  excessive  before  it  enters  the  chamber,  or  if  vitreous  have 
escaped.  In  these  cases  the  suspensory  ligament  has  been  probably  torn, 
and  this  accident  favors  the  slow  production  of  cataract. 

It  must  be  remembered  that  cases  of  glaucoma  somewhat  advanced, 
and  with  shallow  anterior  chamber,  require  skilful  hands  for  their  proper 
treatment,  and  all  that  has  been  said  regarding  beneficial  effects  implies 
the  ability  to  do  the  operation  correctly.  For  acute  glaucoma,  an  imper¬ 
fect  operation  may  suffice,  but  for  other  cases,  crude  surgery  is  at  the 
peril  of  the  patient.  % 

Some  stress  has  been  laid  upon  the  unfavorable  influence  of  atropine 
upon  a  glaucomatous  eye.  There  is  no  doubt  that  aggravation  of  symp¬ 
toms  has  been  thus  produced.  I  have,  myself,  distinctly  observed  it  in  one 
case.  But  such  is  not  a  constant  result.  There  is  no  reason  why  it  should 
be  used  even  for  ophthalmoscopic  examination,  and  the  occasional  cases 
in  which  mischief  occurs  precludes  it  entirely.  On  the  other  hand,  eserine 
has  temporary  good  effects,  and  may  be  freely  used  as  a  preliminary  to  an 
operation,  or  to  tide  over  a  period  of  unavoidable  delay  in  seeking  compe¬ 
tent  aid.  It  may  be  used  in  solution  of  sulphate  of  eserine,  gr.  iv.,  aqun?, 
|  j.,  every  two  hours  during  the  day.  But  a  few  cases  give  us  caution 
that  it  too  will  sometimes  excite  irritation,  and  it  must  then  be  withdrawn. 
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CHAPTER  XV. 

THE  OPTIC  NERVE  AND  RETINA. 

Anatomy  and  physiology . — The  optic  nerve  may  be  considered  in  three 
separate  regions  :  its  cranial,  its  orbital,  and  its  ocular  portions.  Within 
the  skull  we  find  the  optic  tracts  winding  around  the  peduncles  of  the 
cerebrum,  and  uniting  into  the  optic  commissure,  from  which  the  optic 
nerves  proceed  to  the  orbits.  The  optic  tracts  are  flattened  bands,  which 
have  three  roots,  two  of  them  white  and  one  gray.  These  roots  come  in 
connection  with  the  corpora  geniculata  externa  and  interna,  with  the 
tubercula  quadrigemina,  with  the  optic  thalami,  and,  finally,  fibres  are  sent 
off*  by  which  they  reach  the  surface  of  the  brain  at  the  occipital  region, 
and  also  enter  into  the  spinal  cord.  It  is  not  expedient  to  trace  out  in 
detail  these  relations  ;  but  the  parts  mentioned  have  important  relations  to 
vision,  and  the  most  recent  discoveries  show  that  the  gray  matter  of  the 
occipital  lobe,  not  far  from  the  gyrus  angularis,  is  the  ultimate  origin  of 
the  optic-nerve  fibres.  It  is  also  believed,  from  physiological  experiments 
and  deductions  of  Charcot,  that  the  optic  tracts  from  the  two  sides  come 
into  relation  with  each  other  in  the  tubercular  quadrigemina,  and  that,  in 
conjunction,  they  pass  to  the  occipital  lobes  of  each  side.  By  this  arrange¬ 
ment  a  destructive  lesion  in  the  occipital  lobe  can  causa4qtal  blindness,  or 
amblyopia,  of  the  opposite  eye,  with  preservation  of  .tjKW;  esponding  eye. 
The  optic  tracts  unite  to  form  the  commissure,  or  cljhKfi,  and  emerge  under 
the  name  of  the  optic  nerves.  In  the  chiasm,  mi^fibres  interlace.  The 
chiasm  rests  upon  the  body  of  the  sphenoid  bctfm^n  the  sella  turcica,  and 
the  crossing  fibres  are  said  by  Gudden  to  b^upon  the  lower  surface,  the 
direct  fibres  upon  the  upper  surface.  T^g^merior  and  posterior  commis¬ 
sural  fibres  of  the  chiasm,  which  wer^foiaareny  described,  are  proven  not 
to  be  nervous,  but  connective  tissue-^Spart  of  each  tract,  and  the  lesser 
quantity,  goes  to  the  eye  of  the  sameVsIde,  and  the  remainder  to  the  eye  of 
the  opposite  side.  The  partial  dd^ssation  of  the  fibres  has  been  within  a 
few  years  vigorously  controverted,  but  general  opinion  is  settling  down  to  a 
belief  in  its  correctness.  ^ie  side  supplies  the  right  half 

of  each  eye,  the  division  bem^iat  the  macula  lutea  ;  the  tract  of  the  left  side 
supplies  the  left  half  qtfeacn  eye.  It  follows  that  the  inner  or  nasal  halves 
of  each  eye  are  suppliecb-oy  the  crossed  fibres,  and  the  outer  halves  by  the 
corresponding  fibft  each  tract.  As  the  outer  parts  (temporal)  of  the 
visual  fields  are  fnyfch  more  important  than  the  inner  (nasal)  parts,  it  is 
clear  that  it  <a^QKHng  that  the  larger  portion  of  the  fibres  of  the  tracts 
should  be  which  pass  through  the  chiasm.  Each  optic  nerve  reaches 
the  orbitd^ihe  foramen  opticum,  or  canalis  opticus,  and  adheres  closely  to 
the  eds&d^f  the  canal  by  its  external  sheath.  This  attachment  is  very  firm, 
a  sfrong^pull  will  not  loosen  it.  (It  may  be  well  to  call  attention  to  the 
clo|hyproximity  of  the  canalis  opticus  and  of  the  cavernous  sinus  which 
je®jeives  the  ophthalmic  vein,  and  of  the  carotid  artery,  which  sends  off 
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the  ophthalmic  branch  to  accompany  the  nerve  in  its  passage  through  the 
foramen.  The  ophthalmic  vein  passes  through  the  ethmoidal  fissure. ) 

From  the  chiasm  to  the  foramen,  the  nerve  is  usually  about  ten  mil¬ 
limetres  long,  while  its  orbital  portion  is  twenty-eight  to  twenty-nine 
millimetres  long.  It  is  round,  and  about  four  millimetres  in  diameter. 
It  touches  the  globe  about  four  millimetres  to  the  nasal  side  of  the 
optic  axis  and  a  little  below  it.  It  passes  in  the  midst  of  the  ocular 
muscles,  and  is  surrounded  by  fat  and  connective  tissue.  It  is  somewhat 
sinuous  in  its  course,  and  is  necessarily  longer  than  is  a  straight  line  from 
the  apex  of  the  orbit  to  the  globe,  to  permit  free  movement  of  the  eye¬ 
ball.  The  nerve  is  provided 
with  a  double  sheath,  the  ex¬ 
ternal,  c,  coming  from  the  dura 
mater  and  being  the  thicker, 
the  internal  more  delicate  and 
closely  attached  to  the  trunk, 
and  constituting  its  neurilem¬ 
ma  (see  Fig.  109).  Between 
the  sheaths  is  a  space  occupied 
by  delicate  trabeculae  of  con¬ 
nective  tissue  and  by  lymph,  b. 

This  is  continuous  with  the 
arachnoid  cavity  of  the  brain, 
and  may  be  injected  from  it 
(see  Fig.  10,  Gk  &S.,p.  17).  A 
still  greater  anatomical  refinement  is  given  by  Henle,  in  making  a  pial 
sheath  to  the  nerve  and  two  lymph-spaces.  At  a  point  varying  from  fif¬ 
teen  to  twenty  millimetres  distant  from  the  globe,  the  nerve  is  pierced  by 
the  arteria  and  vena  centralis  retinae,  which  enter  it  ^Mftfuely  and  pass 
into  the  eye.  In  Fig.  109,  a  indicates  a  slight  physiol^^il  excavation. 

As  the  nerve  gains  the  eye,  its  external  sheath  mmgles  with  the  outer 
part  of  the  sclera,  the  internal  sheath  passes  inwarffVgreater  distance,  and 
mingles  with  the  inner  layers  of  the  sclera.  ^T0fiferve  is  subdivided  into 
numerous  fasciculi  by  connective  tissue,  bukysrxhibits  a  more  compact 
mass  when  seen  in  cross-section  than  do  /SSip^ierves.  On  passing  within 
the  globe,  not  only  are  the  enveloping  sneffths  left  behind,  but  the  septa 
which  isolate  the  fasciculi  also  turn  aside  and  become  attached  to  the  ad¬ 
jacent  sclera.  The  fibres  also  lose  tlmr  proper  sheaths,  and  are  reduced 
to  naked  axis-cylinders.  Thus  liberated  from  all  its  accompanying  con¬ 
nective  tissue,  the  nerve  becon@ytransparent  and  of  less  diameter,  and 
enters  the  eye  under  the  nain&^f^ptic  papilla.  There  is  a  mesh-work  of 
fibrous  tissue  interwoven/flmhng  the  nerve-fibres  at  the  level  of  the  scle¬ 
rotic  opening,  which  M  called  the  lamina  cribrosa.  It  is  made  up  of  the 
connective-tissue  sheatB&Jmd  septa  above  mentioned.  This  structure  is  a 
limit  beyond  whichi&jppection  of  the  optic  nerve  by  the  ophthalmoscope 
is  impossible,  an is  more  or  less  visible  according  to  circumstances. 
The  inter-vagirfft^Space  passes  into  the  sclera  for  a  slight  distance,  viz.,  as 
far  as  the  4jra|ha  cribrosa.  The  optic-nerve  fibres  before  they  gain  the 
retina  musfe^ot  only  pierce  the  sclera,  but  the  choroid  likewise  ;  this  they 
do  through  a  circular  opening.  The  edge  of  the  opening  is  sometimes  in 
close%£cMAct  with  the  nerve,  and  sometimes  a  small  space  is  left,  through 
wlfch^e  sclera  can  be  seen  from  within  as  a  ring. 

whe  facts  about  the  appearance  of  the  optic  disc,  and  the  distribution 
oMts  vessels,  have  been  stated  on  page  32.  It  may  be  proper  to  say  a. 


Fig.  109. 
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word  about  the  vascularity  of  the  papilla,  as  shown  by  Leber’s  injections. 
A  circlet  of  vessels  surrounds  the  nerve-head,  which  bring  it  into  commu¬ 
nication  with  both  the  choroid,  the  sclera,  and  the  optic  sheath,  as  well  as 
with  the  retina.  A  much  greater  vascularity  is  furnished  at  this  spot  than 
at  any  point  outside  the  globe. 

It  will  be  proper  to  say  something  more  in  detail  respecting  the  struc¬ 
ture  of  the  retina,  while  most  of  the  facts  have  been  related  on  page  6. 
It  consists  of  ten  layers,  which,  beginning  from  the  inner  surface,  are  named 
as  follows :  1,  membrana  limitans  interna ;  2,  optic-nerve  fibres ;  3,  gan¬ 
glion-cells  ;  4,  internal  granular 
or  molecular  layer;  5,  internal 
granules ;  6,  external  granular  lay¬ 
er  ;  7,  external  granules ;  8,  mem¬ 
brana  limitans  externa  ;  9,  rods 
and  cones,  or  bacillary  layer ;  10, 
hexagonal  pigment  epithelium. 
Of  these  layers,  the  first  is  inde¬ 
pendent  of  the  hyaloid  membrane 
of  the  vitreous.  Besides  them, 
the  retina  is  traversed  by  numer¬ 
ous  fibres  of  connective  tissue 
which  run  perpendicularly  through 
it,  and  are  known  as  the  fibres  of 
Muller.  Of  the  true  character  of 
the  several  layers  of  the  retina, 
we  are  as  yet  imperfectly  inform¬ 
ed.  The  adjacent  diagram  from 
Schwalbe  gives  his  views  of  their 
relations.  The  kiyers,  viz.,  2,  op¬ 
tic-nerve  fibi^^N^  ganglion -cells ; 
5,  inner  graawes ;  7,  outer  gran¬ 
ules  ;  ancWyirods  and  cones,  are 
the  nervous  structures ;  all  the 
others  belong  to  the  supporting 
stitfftjttre  of  the  retina,  and  are 
lered  as  modifications  of  con¬ 
nive  tissue.  The  rods  and 
►  cones  are  ranked  as  the  most  es¬ 
sential.  At  the  fovea  centralis 
certain  changes  occur.  The  optic- 
nerve  fibres  (No.  2)  disappear,  the 
ganglion-cells  (No.  3)  increase  in 
number,  the  rods  (No.  9)  are  not 
found,  and  the  cones  (No.  9)  be¬ 
come  narrower,  longer,  and  much 
more  numerous,  o^Mlie  external  granules  (No.  7 )  remain.  All  other  layers 
are  reduced  to  ^  minimum  (see  Fig.  5).  The  fovea  is  the  most  sensitive 
spot  of  the  rMma,  the  place  at  which  direct  vision  occurs.  As  we  leave  this 
spot,  visu&N§*msibility  rapidly  declines,  as  has  been  mentioned  on  p.  10, 


both  be< 
pow< 


,uS£  the  light  is  less  correctly  refracted,  and  because  the  perceptive 
jthe  retina  is  inferior.  The  usual  appearance  of  the  optic  nerve 
Jna  through  the  ophthalmoscope  has  already  been  stated  (see  p. 


It  now  remains  to  speak  of  certain  peculiar  congenital  variations,  of 
ich  the  most  important,  and  not  very  infrequent,  is  the  presence  of 
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Opaque  nerve-fibres  (see  colored  Plate  1.,  Fig.  YU.). — By  this  is  meant 
that  certain  fibres  coming  from  the  papilla  are  not  divested  of  their  neuri¬ 
lemma,  but  retain  it  for  a  distance  after  they  enter  the  retina.  They  are 
grouped  into  a  brush  or  cluster,  and  exhibit  considerable  variety  of  form. 
They  may  be  short  and  extend  but  a  little  distance,  or  sweep  in  a  long, 
wispy  plume,  and  usually  along  the  principal  vessels.  I  have  seen  a  case 
in  which  most  of  the  centre  of  the  fundus  was  wdiitened  by  such  a  con¬ 
dition.  To  recognize  the  nature  of  this  peculiarity,  observe  that  the 
white  or  yellowish  patch  conceals  the  edge  of  the  disc,  has  a  glistening, 
striated  surface,  and  the  markings  are  in  parallel  lines  ;  the  edge  is  marked 
by  a  hair-like  fringe.  The  surface  is  intensely  white  or  yellowish,  the  ves¬ 
sels  are  partially  concealed,  and  fine  glistening  markings  appear  upon  it. 
Surrounding  parts  of  the  fundus  will  be  normal ;  sometimes  the  optic 
nerve  looks  very  red,  but  it  will  not  be  swollen.  In  slight  cases  there  will 
be  no  impairment  of  sight,  in  extreme  cases  there  will  be  amblyopia.  While 
such  a  patch  is  usually  continuous  in  surface,  cases  occur  in  which  spots 
of  opaque  nerve-fibres  crop  out,  remote  from  the  principal  locality,  but  very 
rarely  does  the  abnormality  reach  beyond  the  macula  or  its  vicinity. 

Sometimes  a  pigment-spot  is  seen  on  the  face  of  the  disc,  and  may  be 
congenital.  It  is,  however,  very  rare.  It  is  extremely  common  to  have 
pigment-deposit  on  the  edge  of  the  choroid,  next  the  papilla,  and  this  is 
not  ordinarily  counted  pathological. 


Diseases  of  the  Retina. 


Hypercemia  of  the  retina ,  in  the  form  of  enlargement  of  the  vessels, 
appears  either  as  a  natural  peculiarity,  or  as  a  result  ofi  obstruction  to 
the  circulation.  In  the  former  case  we  meet  great VHqdation s  in  the 
number,  tortuosity,  and  size  of  the  vessels.  In  the  case  we  may 

have  local  causes,  like  tumors  in  the  orbit  or  obstructions  of  the  circu¬ 
lation  in  the  skull ;  or  we  may  have  abnormities  un  the  heart,  such  as 
an  open  foramen  ovale.  Capillary  hypersemi^^  the  retina  cannot  be 
recognized.  Hyperemia  of  the  optic  nerv%4ipart  from  inflammation,  is 
almost  never  idiopathic.  It  is  the  sign  oMrritation  or  over- taxation  of  the 
eye.  It  is  seen  most  often  in  hypermet^opra,  in  troubles  of  accommoda¬ 
tion,  after  prolonged  use,  excessive  we^pjng,  or  irritation  by  foreign  bod¬ 
ies  on  the  cornea,  etc.  In  short,  hypercemia  of  the  nerve  is  to  be  ac¬ 
counted  a  symptom,  and  is  seldomOfcn  idiopathic  disease. 

Ancemia  in  the  retinal  circulation  is  not  recognized,  except  as  the  result 
of  disease  of  the  vessels,  tina,  or  of  the  optic  nerve,  or  as  that 

condition  designated  as  is^romia.  Mere  feebleness  of  circulation,  apart 
from  general  weakness^:  the  systemic  circulation,  has  no  standing  in  oph¬ 
thalmology. 
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ture,  two  by  Pooley,  in  “  Trans,  of  Med.  Soc.  of  New  York,”  and  one  by 
Knapp,  in  Arch,  of  Oph.  and  Otol.,  vol.  iv.,  p.  448,  1875.  The  last  case  I 
saw  in  consultation.  It  was  in  a  child  of  three  years,  greatly  reduced  by 
whooping-cough,  who,  wThen  convalescing,  suddenly  became  totally  blind, 
losing  perception  of  light.  In  both  eyes  the  nerves  were  white  ;  in  the 
left,  some  arteries  as  fine  as  threads  were  discernible  ;  in  the  right,  no  ar¬ 
teries  could  be  found.  In  both  eyes  the  veins  were  of  extreme  tenuity. 
There  were  no  other  lesions.  In  one  of  Dr.  Pooley ’s  cases,  both  eyes  were 
totally  blind ;  in  the  other,  one  eye  retained  V=-gW,  an(^  ^ie  °^her  was 
blind.  All  the  cases  reported  were  in  persons  who  had  been  much  pros¬ 
trated  by  previous  illness.  This  has  been  thought  to  account  for  the  fail¬ 
ure  of  the  retinal  circulation,  because  of  the  feebleness  of  the  heart’s  action, 
and  something  may  be  ascribed  to  the  poor  quality  of  the  blood.  But 
Albrecht  v.  Graefe  made  a  series  of  observations  upon  patients  in  cholera, 
and  examined  the  retinal  circulation  when  they  were  in  the  last  stages  of 
prostration,  and  never  failed  to  find  some  blood  in  the  vessels,  and  the  usual 
degree  of  sight  so  far  as  could  be  tested.  Hence,  he  inclined  to  the  opinion 
that  some  obstructive  cause  must  be  looked  for  in  ischsemia  retinas,  and 
thought  an  effusion  into  the  optic  sheath  might  be  fairly  assumed.  We 
have  never  had  an  autopsy  in  such  cases,  and  are  therefore  uncertain  as 
to  their  real  pathology.  All  have  recovered  after  a  few  days.  In  all,  a 
treatment  has  been  adopted  to  invigorate  health  and  promote  the  action 
of  the  heart ;  the  patients  have  been  kept  in  bed,  and  this  alone  has  in 
some  cases  sufficed.  In  all  other  cases  iridectomy  has  been  done,  or  para¬ 
centesis  corneas,  to  favor  the  flow  of  blood  into  the  retinal  arteries,  and 
with  good  effect.  It  is  safe  to  wait  in  these  cases  for  twenty-four  or  forty- 
eight  hours,  and  if  the  use  of  food,  stimulants  to  the  heart,  and  rest,  do 
not  restore  the  circulation,  paracentesis  corneas  should  be  done.  As  above 
intimated,  the  prognosis  is  favorable.*  . 

BetmACJ 

jathically.  It  is  only  of 
ntaneous  hemorrhage  hap- 
Jdiathesis,  in  cases  of  perni- 


Hemorrhage  into  the 


occurs  as  a  complication  of  other  lesions,  or 
the  latter  that  it  is  proper  now  to  speak, 
pens  in  persons  who  have  the  hemorrl^ 

cious  anaemia,  and  as  the  effect  of  dkpM^s  of  menstruation ;  also  from 
degeneration  of  the  blood-vessels,  fraSscardiac  hypertrophy  and  valvular 
disease,  from  pulmonary  emphysemrMiter  severe  coughing  or  sneezing  ; 
also  in  advanced  cases  of  atropk&gf  the  choroid  in  myopic  eyes,  as  an  oc¬ 
casional  result  of  iridectomy  JjO^laucoma,  or  from  injuries.  It  may  or 
may  not  be  possible  to  see^^fe-cerated  vessels.  The  degree  of  extravasa¬ 
tion  may  be  great  or  smaEym  a  single  patch  or  many,  and  upon  any  por¬ 
tion  of  the  retina,  i/  sqmetimes  occurs  on  the  optic  nerve.  Usually,  it 
does  not  rise  above  ijiulevel  of  the  membrane,  but  it  may  extend  into  the 
vitreous.  Lacerati^l  of  the  choroid  may  be  attended  by  bleeding,  which 
shall  penetrate  tKe)retina. 

In  many^jEsnemorrhage  is  likely  to  be  repeated,  because  the  consti¬ 
tutional  OR^S^bte  causes  are  not  removable,  or  only  partially  curable.  In 
some  cases Wetinal  hemorrhage  is  the  forerunner  of  a  cerebral  extravasa- 


->Q 

*Thet 


%^The  term  ischaemia  retinae  is  used  by  Albutt  (On  the  Use  of  the  Ophthalmoscope) 
smlieymously  with  choked  optic  disc,  which  is  an  error  of  nomenclature,  for  the  term 
fi^&been  appropriated  by  Alfred  Graefe  in  the  above  sense. 
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tion.  It  is,  therefore,  important  in  all  these  cases  to  study  the  remote  as 
well  as  the  immediate  occasions  for  the  occurrence,  because  not  only  will 
the  possibility  of  recovery  be  often  bound  up  with  them,  but  the  welfare, 
and  even  the  life  of  the  patient  may  be  concerned.  If  the  hemorrhage  be 
not  at  or  near  the  macula,  the  injury  to  sight  will  be  moderate  and  be  oc¬ 
casioned  in  part  by  slight  turbidity  of  the  vitreous,  while  a  larger  bleeding 
will  do  mischief  to  other  regions  of  the  retina  by  interfering  with  the  con¬ 
ductivity  of  the  nerve-fibres,  and  possibly  by  setting  up  inflammation. 
When  it  occurs  in  the  fovea  centralis,  a  dense  central  scotoma  ensues,  and 
sometimes  the  patient  speaks  of  seeing  things  of  a  red  hue.  Abundant 
hemorrhage  may  deeply  cloud  the  vitreous,  and  it  is  often  impossible  to 
trace  the  source  of  the  effusion  until  the  media  have  cleared  up.  The  most 
common  starting  point  in  such  severe  cases  is  the  ciliary  body  or  choroid, 
while  from  the  retina  the  bleeding  is  usually  less  copious,  and,  therefore, 
confined  to  its  own  tissue.  Because  the  retinal  vessels  are  situated  in  its 
anterior  layers,  it  follows  that  recovery  of  sight  is  often  possible,  but  if  the 
blood  should  invade  its  posterior  layers,  more  or  less  dimness  of  vision 
must  be  expected  to  remain. 

The  blood  may  be  absorbed  without  leaving  any  visible  alteration  of 
tissue,  while,  on  the  other  hand,  a  pigment-deposit  may  occur,  or  a  whitish 
substance  be  left,  which  indicates  inflammatory  exudation,  followed  by 
secondary  changes.  When  bleeding  takes  place  into  the  macula,  it  is  rare 
that  sight  is  ever  perfect,  and  even  if  much  be  gained,  metamorphopsia  is 
liable  to  remain.  A  word  may  have  some  of  its  letters  displaced  or  dis¬ 
torted,  and  the  letters  on  either  side  of  these  be  natural. 

It  follows  from  the  above,  that  prognosis  of  retinal  hemorrhage  in¬ 
cludes  questions  of  general  health,  and  as  to  recovery  of  sight,  improve¬ 
ment  may  usually  be  expected,  but  complete  restoration  is  uncertain. 

Treatment. — The  eye  must  be  kept  at  rest,  glaring  lighi^oided,  colored 
glasses  employed  as  needful.  The  indications  are  to  ufc7*eift  recurrences, 
and  to  promote  absorption.  Under  the  former  lieadfo££io  be  included  all 
available  means  of  avoiding  the  causes  which  brought  on  the  mischief,  and 
this  we  leave  to  the  treatment  adapted  to  the/S^cial  case — for  instance, 
digitalis  in  heart-disease,  restoration  of  mmsSk^rtation,  etc.  To  promote 
absorption,  the  same  regard  must  be  had^Ajneral  symptoms,  and  while 
for  the  plethoric,  leeches  to  the  templa  msi^/be  used,  for  the  anaemic  and 
feeble,  tonics,  generous  diet,  and  sustaining  measures  must  be  employed. 
Sometimes  mild  diuretics  are  approj^^ite.  For  those  in  whom  apoplexy 
of  the  brain  is  to  be  feared,  specitfjXcare  must  be  given  to  avoid  mental 


strain  or  determinations  of  blo< 
structions  or  direct  irritatii 


the  head,  either  through  remote  ob- 
ce,  sufficient  sleep,  proper  action  of  the 


structions  or  direct  lrritations^nence,  sumcient  sleep,  proper  action  ot  tne 
bowels,  and  the  careful  ob^nJance  of  hygienic  rules,  must  be  insisted  on, 
with  the  employment  of^broiiiides.  For  the  cases  of  hemorrhagic  diathesis 
and  of  pernicious  anaeil^)  the  iron  mineral  waters  at  the  natural  springs, 
as  well  as  iron  an(J  jgjjics  in  various  forms,  are  to  be  steadfastly  adminis¬ 


tered.  To  ther 
of  blood-clots 
years. 


.'O 


A 


*bt  and  strychnia  may  be  useful.  The  absorption 
ae  retina  may  require  from  six  weeks  to  two  or  more 


Betinitis  Apoplectica. 


(Fig.  IV.,  colored  plate.) 

^^his  disease  differs  from  the  preceding  in  that  evidences  of  inflamma- 
tigli,  both  in  the  retina  and  optic  nerve,  are  added  to  hemorrhage.  Un- 


284 


DISEASES  OF  TIIE  EYE. 


like  simple  hemorrhage,  this  disease  specially  affects  adults  and  elderly 
persons.  It  is  associated  with  degenerations  of  the  blood-vessels,  with 
disease  of  the  aortic  valves  and  hypertrophy  of  the  heart,  and  with  the 
gouty,  rheumatic  and  syphilitic  diatheses.  The  attack  comes  suddenly, 
with  great  loss  of  sight,  and  without  premonitory  symptoms,  except  some¬ 
times  headache  and  dizziness.  The  lesions  are  usually  fully  declared  from 
the  start,  and  in  a  well-marked  case  are  as  follows : 

The  nerve  is  hypera?mic  and  swollen,  its  tissue  cedematous,  and  edges 
indistinct — in  some  cases  the  outline  is  obliterated.  The  veins  are  full  and 
tortuous,  the  arteries  small,  and  some  may  be  thread-like.  The  retina  has 
a  watery  look,  and  the  fundus  is  spattered  with  small  hemorrhages,  many 
of  which  are  in  short  lines  running  parallel  to  the  vessels.  There  will  also 
be  larger  and  irregular  patches  of  blood,  and  these  usually  by  the  side  of 
a  vessel.  It  will  be  noticed  that  one  or  more  arteries  are  exceedingly  re¬ 
duced,  or  may  be  absolutely  empty,  and  they  will  be  close  to  or  lost  in 
one  of  the  blood-patches.  Near  the  hemorrhages,  spots  of  yellowish  exuda¬ 
tions  will  be  found,  which  may  be  extensive  and  numerous.  If  hemorrhage 
has  been  copious,  the  vitreous  will  be  a  little  hazy,  and  further  obscure  the 
retina. 

The  features  of  various  cases  differ  greatly.  Sometimes  the  stress  of 
the  lesion  is  on  the  optic  nerve,  which  is  much  swollen,  infiltrated  and 
red,  and  perhaps  the  seat  of  hemorrhage,  while  only  a  limited  space  in  the 
retina  is  affected.  Sometimes  the  retinal  lesion  is  at  the  macula  and  its 
vicinity.  Sometimes  the  ecchymoses  run  along  one  vessel,  partly  covering 
it  up,  and  spreading  around  it,  attended  with  blotches  of  yellow  exudation, 
and  not  far  from  them  will  be  found  some  empty  and  thread-like  vessels. 
In  short,  the  picture  of  these  cases  is  exceedingly  various.  It  was  the 
early  opinion  that  the  starting-point  of  this  affection  was  an  inflammation 
of  the  retina,  and  that  the  hemorrhages  were  sequent  to  the  inflamma¬ 
tion  ;  but  there  is  strong  reason  for  believing  that  tlie^^ases  are  really 
instances  of  embolic  obstruction  of  one  or  more  a&wies  or  arterioles, 
and  that  the  inflammatory  oedema,  the  hemorrhages*  find  the  exudation, 
follow  upon  the  obliteration  of  small  or  larger  ^ssels.  Such  effects  are 
possible  in  the  retina,  because  its  vessels  anastomose  sparingly  with  any 
others,  and  if  obstructed  cannot  obtain  aiWVfcfd.  In  fact,  the  branches 
which  go  to  the  macula  and  to  the  periptfenp^ind  also  to  other  portions  of 
the  retina,  constitute  regions  of  so-c|llefcMerminal  vessels  in  the  sense 
which  Cohnheim  has  emphasized,  and  t^iese  localities,  therefore,  are  liable 
to  the  peculiar  changes  he  has  described  in  treating  of  embolism.  On  this 
view  the  retinal  process  is  nothimMAit  an  infarctus,  with  the  same  altera¬ 
tions  which  are  found  in  the  l\in£s,  liver  and  joints  under  similar  condi¬ 
tions.  This  explanation  liag^mA  been  verified,  so  far  as  I  know,  by  micro¬ 
scopic  investigation,  buj^ir^swers  better  than  any  other  to  the  symptoms 
and  appearances  of  the  Jtisease.  It  has  been  regarded  as  probable  by 
Leber,  and  been  mv^own  conviction  for  several  years.  The  source  of  the 
embolisms  might  f*r©om  vascular  degenerations,  or  detritus  from  valvular 
or  cardiac  vegetations. 

Prognosi£^Q&  regards  vision,  the  issue  is  dependent  upon  the  extent 
and  localitg^pthe  lesion.  Entire  restitution  is  rare,  partial  is  frequent, 
and  loss  of  useful  sight  by  no  means  uncommon.  A  breach  into  the  macula 
will  naturally  be  irreparable.  Atrophy  of  the  optic  nerve  may  ensue,  and 
the^pofls  of  hemorrhage  or  exudation  be  subsequently  designated  by  whit- 
ish^jXssue ;  or,  if  the  blood  be  fully  absorbed,  insterstitial  changes  in  the 
retina  may  preclude  useful  function.  The  obliterated  vessels  are  usually 
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not  restored,  and  vessels  wliicli  at  first  were  pervious  may  slowly  be  reduced 
in  size  under  atrophic  degeneration  of  the  optic  nerve. 

It  must  also  be  remembered  that  embolism  of  the  cerebral  vessels  is 
possible,  although  these  cases  do  not,  in  regard  to  risk  to  life,  have  an  out¬ 
look  so  serious  as  do  many  cases  of  simple  hemorrhage. 

Treatment. — If  there  be  much  cerebral  excitement— and  the  patients  are 
usually  much  alarmed — bromides  will  be  indicated,  and  to  their  full  effect ; 
if  there  be  heart-trouble,  with  excited  pulse,  digitalis.  But,  as  a  rule,  the 
pulse  will  be  small  and  feeble.  Local  depletion  is  to  be  cautiously  em¬ 
ployed,  viz.,  the  artificial  or  natural  leech  to  the  temple,  while  enjoining 
rest,  protection,  and  disuse  of  the  eyes,  general  quiet,  and  regulation  of  the 
digestive  functions.  To  aid  absorption  of  the  blood  and  exudations,  the 
diathesis  of  the  subject  may  call  for  alkalies  or  other  remedies  suitable  for 
gout  or  rheumatism;  iodide  of  potassium  in  small  doses  may  be  useful ; 
while  to  persons  of  plethoric  condition,  ergot  may  be  given.  In  many 
cases,  travel  and  change  of  occupation,  and  measures  to  benefit  the  general 
health,  may  be  the  only  treatment  appropriate  after  the  early  period  of  the 
trouble.  From  three  to  twelve  months  are  to  be  allowed  for  completion  of 
the  changes  which  will  go  on  in  recovery,  and  some  permanent  traces  are 
generally  to  be  found  in  whitish  spots  or  glistening  points,  or  perhaps  in 
pigmentary  deposits  of  greater  or  less  extent  and  number. 


Embolism  or  Thrombosis  op  Central  Betinal  Vessels. 
(Fig.  V.,  colored  plate.) 


The  central  artery  and  vein  are  both  liable  to  be  suddenly  obstructed, 
and  the  effect  is  sudden  and  usually  complete  loss  of  sigjdk  The  first  case 


atient,  and  the 
in  autopsy,  and  the 
tny  other  somewhat 


eye  was  examined  by  Schweigger.  Since  that  cas^Vfr&ny  other  somewhat 


be  cases  of  embolism. 


But,  in  1874,  Loring  published  a  series  of  c^&s/of  obstructed  circulation 
and  sudden  blindness,  and  indicated  poiiffs^mSh,  in  his  view,  threw  doubt 
on  the  hypothesis  of  embolism.  At  nearNjTte  same  time,  Nettle  ship  and 


Zehender  expressed 


own.  In  1878, 


Michel  published  a  case,  with  autopstfwthrombosis  of  the  central  vein,  and 
cited  the  cases  which  he  regarded  a!3n of  the  same  kind.  In  1878,  Ange- 
lucci  published  two*  other  casesw»vbnous  thrombosis,  with  autopsies,  and 
in  1880,  pictured  the  case  see^J^  Zehender  in  1874,  and  showed  by  the 
identity  of  its  appearanc^N^tompared  with  six  years  previous,  that  it 
must  have  been  one  oL  ffiymbosis.  In  1874,  Magnus  published  experi¬ 
ments  upon  rabbits,  Tw  wucli  he  sought  to  prove  that  hemorrhage  into  the 
optic  sheath  is  cap^le*m  causing  lesions  similar  to  those  dependent  upon 
direct  vascular  oHsmicjtion,  and  related  two  cases  in  which  he  pronounced 
this  to  be  the  lei^A  He  does  not  bring  any  post-mortem  examination  to 
support  liis^hQfcy. 

Depei^^e  cannot  be  placed  upon  the  cases  reported  as  embolism  for  a 
correct  jmchunt  of  the  symptoms,  because  not  only  do  they  differ  from  each 
other^msiderably,  but,  until  Michel’s  paper  in  1878,  venous  thrombosis 
wq^s  nfc^j)  taken  as  among  the  possibilities,  and  the  symptoms  which  he  gives 
aif^lsc  materially  different  from  those  given  by  Angelucci.  We  must 
|0^refore,  use  some  care  in  asserting  what  the  lesion  is,  when  we  find 
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the  retinal  circulation  suddenly  obstructed.  Of  embolism  we  have  7  au¬ 
topsies,  viz.  :  Graefe-Schweigger,  1 ;  Schmidt,  1 ;  Sichel,  1 ;  Nettleship, 
2 ;  Gowers,  1 ;  Priestley  Smith,  1.  Of  thrombosis  we  have  3  autopsies, 
viz.  :  Michel,  1;  Angelucci,  2.  We  also  have  one  examination  of  an  eye 
by  Loring. 

The  symptoms  in  undoubted  cases  of  embolism  are  as  follows  :  sudden 
and  total  loss  of  sight ;  by  the  ophthalmoscope  we  find  the  arteries  ex¬ 
tremely  shrunken  and  the  smaller  ones  invisible,  the  veins  also  greatly 
reduced,  and  more  so  at  the  optic  nerve.  Sometimes  there  is  a  broken  col¬ 
umn  in  them,  and  sometimes  too,  within  the  first  few  days,  a  to-and-fro  move¬ 
ment  occurs  in  the  venous  contents.  It  also  happens  in  some  cases  that 
the  veins  are  not  very  small,  as  reported  by  Gowers,  in  whose  case  the  mid¬ 
dle  cerebral  and  the  ophthalmic  arteries  were  filled  by  an  embolus,  and 
the  retinal  veins  were  swollen.  Perhaps  this  is  explained  by  the  fact  that 
the  retinal  vein  may  have  received,  by  reflux,  blood  whicji  was  retarded  in 
other  and  adjacent  veins,  because  an  extensive  territory  had  been  disturbed 
in  its  circulation.  Pressure  upon  the  globe,  no  matter  how  firm,  will  not 
evoke  pulsation  of  the  arteries  or  veins,  a  proof  of  the  entire  arrest  of  cir¬ 
culation.  The  optic  nerve  was  in  the  beginning  of  Graefe’s  case  (and  this 
is  the  best  type  we  have)  decidedly  pale,  in  other  cases  it  has  been  found 
red  within  twelve  or  twenty-four  hours.  By  the  autopsy,  it  appeared  in 
some  of  the  cases,  where  at  an  early  period  the  nerve  was  red,  that  the  true 
lesion  was  one  both  of  embolism  and  thrombosis,  and  the  latter  was  natu¬ 
rally  attended  by  early  symptoms  of  congestion  and  exudation.  Hemor¬ 
rhage  is  not  a  conspicuous  feature  of  embolism,  but  it  appears  in  some 
cases,  and  these  (Schmidt  and  Nettleship)  were  a  mixture  of  embolism  and 
thrombosis.  The  remarkable  feature  of  all  cases  is  a  gray  or  whitish  opa¬ 
city  about  the  region  of  the  macula,  sometimes  several  nerve-diameters  in 
breadth,  and  attended  often  by  similar  opacity  in  and  around  the  optic 
nerve.  In  the  middle  of  the  retinal  haze  the  fovea  ^SiJfo.’alis  shines  out 
usually  as  a  cherry-red  spot.  Its  brilliancy  is  not  me  same,  the  red 

sometimes  being  speckled  with  gray ;  but  in  man^^a^es  it  is  a  most  vivid, 
round,  or  transversely  oval  spot.  About  it  some^mall  vessels  of  the  macula 
sometimes  appear,  and  though  to  some  exte^tQj^ncealed  by  opacity,  shine 
out  in  bright  contrast  to  their  white  bac&ateund.  The  red  hue  of  the 
fovea  is  in  most  cases  an  effect  of  co^rrn  because  the  choroid  is  seen 
easily  through  this  thin  part  of  the  r^iinSr  In  most  autopsies,  blood  was 
found  here,  and  in  some  the  choroicUaNigment  was  increased. 

The  retinal  opacity  appears  ai  various  periods,  sometimes  very  soon, 
and  again,  as  in  Graefe’s  case,  a&G&te  as  the  eighteenth  day.  The  exuda¬ 
tion  in  the  nerve  gradually  ipjfc^ses  and  invades  the  surrounding  tissues, 
and  the  nerve  becomes  niore^red  (see  case  by  Michel :  Arch .  fur  Oph., 
xxiv).  After  some  we^v^mfce  retina  gains  clearness,  and  the  nerve  takes  on 
the  white  hue  and  de^iwof  atrophy,  while  some  specks  and  traces  of  de¬ 
posit  remain  in  tharettna.  Usually  there  is  no  sight  at  any  time,  but,  in 
Graefe’s  case,  somft^erception  of  light  came  on  for  a  short  time  in  the 
outer  part  of  tl  3^el  Id.  It  is  impossible  to  excite  phosphenes. 

In  thrombG^  of  the  vein  the  arteries  are  diminished,  but  not  empty 
and  threamNJfehe  veins  are  of  usual  or  of  increased  size  ;  the  nerve  is  whitish 
or  is  eaifiy  congested,  or  so  covered  by  effusion  as  to  be  invisible  ;  the  opa¬ 
city  JAMe  retina,  when  it  appears,  comes  soon,  is  dense,  and  may  be  very 
e^ems^e-— in  two  of  Angelucci’s  cases  it  was  wanting  ;  the  fovea  will  have 
tl^bright  red  color,  if  the  retina  be  opaque ;  hemorrhages  may  be  exces- 
and  universal,  or  be  few  and  limited ;  pressure  may  not  cause  pulsation, 
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yet  it  has  been  produced  in  the  veins ;  vision  is  greatly  reduced  and  may 
be  destroyed,  but  eccentric  sight  sometimes  remains,  and  improvement 
sometimes  occurs.  In  some  cases  the  eyes  were  enucleated,  because  of 
subsequent  hemorrhages  and  glaucoma  (Nettleship,  Loring),  in  one  irido- 
choroiditis  occurred  (Schmidt).  All  of  these  (except  Boring’s)  proved  to 
be  of  mixed  character,  viz.,  both  embolism  and  thrombosis. 

It  may  also  be  stated  that  the  sudden  blindness  and  the  intense  retinal 
opacity  appear  in  other  cases  besides  those  above  described,  viz.,  after 
severe  contusions  of  the  nerve  in  the  orbit  (Knapp),  and  after  section 
of  the  nerve  (Pagenstecher,  Berlin).  The  latter  author  has  experimented 
on  frogs  and  rabbits,  and  demonstrated  that  the  retinal  opacity  invariably 
follows  nerve-section.  He  calls  it  a  cadaveric  change  in  vivo ,  and  finds  it 
affect  first  the  optic  nerve -fibres  and  ganglion-cells,  and  finally  all  the  ret¬ 
inal  layers.  Other  writers  speak  of  the  lesion  as  an  oedema  of  the  retina, 
and  one  (Gowers)  says  the  retina  was  filled  with  small,  round  cells,  resem¬ 
bling  its  nuclear  layers. 

The  functional  and  organic  changes  of  the  retina  are  not  surprising, 
when  it  is  remembered  that  it  has  few  vascular  relations  to  other  parts,  viz., 
only  the  few  vessels  of  inosculation  at  the  choroidal  perforation  which  enter 
the  optic  nerve,  and  still  fewer  at  the  ora  serrata.  That  the  conspicuous 
opacity  should  occur  in  the  region  of  the  macula  is  the  natural  result  of 
this  being  the  termination  of  the  vessels. 

The  cases  now  discussed  always  excite  much  interest,  but  fortunately 
they  are  few.  They  are  not  seldom  associated  with  cerebral  apoplexy  and 
with  disease  of  other  organs.  Embolism  is  caused  by  cardiac  disease,  aortic 
lesion,  carotid -aneurism  (Knapp),  and  arterial  atheroma,  etc.  Thrombosis 
will  come  from  marasmus,  and,  if  associated  with  atheroma  of  arteries, 
hemorrhage  is  likely  to  take  place,  and  likewise  plugging  of  arteries ;  it 
also  results  from  periphlebitis  or  phlebitis.  In  these  cases,  effusion  into  the 
sheath  of  the  optic  nerve  near  the  globe  has  been  foun^Jbid  there  may 
also  be  acute  oedema  of  the  nerve,  in  which  case  bothSSteries  and  nerves 
may,  at  the  beginning,  be  reduced  in  size,  and  be^&pty  in  spots  (Ange- 

As  to  hemorrhage  into  the  nerve-sheatli  (Migjus),  this  suggestion  was 
made  by  Dr.  H.  B.  Sands  (see  “  Trans,  of  Anfy>ph.  Soc.,”  1866,  p.  2),  in  a 
case  which  was  certainly  not  embolism, /airaNfiad  the  peculiarity  that  for 
some  time  eccentric  vision  was  good,  wlirkra  large  scotoma  occupied  the 
centre  of  the  field.  Dr.  Sands’  reaspMag  is  probable,  but  until  positive 
proof  is  afforded  by  autopsy,  we  nium!  hold  the  diagnosis  in  suspense. 
Cases  of  hemorrhage  into  the  she/Al^  with  cerebral  apoplexy,  are  recorded 
(Talko)  but  no  ophthalmosconm^^nptoms  are  given.  On  this  whole  sub¬ 
ject  we  wait  for  further  inf^to®ion. 

Diagnosis. — Upon  the/g^mkral  subject  of  the  distinction  between  em¬ 
bolism  and  thrombosi^t|*must  be  admitted  that  we  must  sometimes  re¬ 
main  in  doubt,  especially^  autopsies  show  that  both  conditions  may  occur. 
It  is  certain  that  cases  have  been  reported  as  embolism  which  were 

not  of  this  charac^yand  I  think  this  may  be  stated  of  that  which  Liebreich 
figures  in  his^%®&as,”  Taf.  viii.,  Eig.  IV.  This  seems  much  more  likely  to 
have  been  XcaSe  of  thrombosis,  because  the  circulation  was  not  entirely 
suspended, Nqkon  was  not  wholly  abolished  at  any  time,  and  it  also  im- 
provecLOF’ulness  of  the  veins,  with  pulsation,  reduction,  but  not  oblitera- 
arteries,  is  certainly  more  in  favor  of  thrombosis  than  of  em- 
jp,  or  even  of  partial  plugging  by  embolism.  Hemorrhages  are  more 
ent  and  copious  in  thrombosis.  The  milk-white  opacity  of  the  retina, 
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and  the  vivid  redness  of  the  fovea  are  common  to  many  kinds  of  suspension 
of  the  retinal  circulation. 

Prognosis ,  as  stated,  is  bad. 

Treatment,  so  far  as  the  recovery  of  sight  goes,  has  no  value.  Iridec¬ 
tomy  and  paracentesis,  to  set  the  blood  again  in  motion,  have  been  tried  in 
vain.  If  glaucoma  or  other  inflammation  occur,  they  will  be  dealt  with  as 
required.  There  may  be  dizziness  in  some  cases,  and  to  meet  comjDlica- 
tions  of  other  organs,  such  as  the  brain,  heart,  lungs,  etc.,  general  treat¬ 
ment  may  be  needful. 


RETINITIS. 


In  describing  the  appearance  of  inflammation  of  the  retina,  we  are 
obliged  to  take  account  of  the  optic  nerve,  because  in  most  cases  both  are 
concerned ;  yet  it  happens  that  each  may  be  inflamed  without  apparent 
participation  of  the  other.  The  subjective  symptoms  are  dimness  of  sight 
in  every  j)ossible  degree,  whether  small  or  great ;  occasional  limitations  of 
the  field,  and  so-called  micropsia,  megalopsia,  or  metamorpliopsia,  and  some¬ 
times  irritations  of  the  retina  in  phosphenes,  scintillations,  or  glimmerings 
— there  will  be  no  pain.  Objectively  the  eye  shows  no  external  alterations, 
either  in  its  blood-vessels,  in  the  action  of  the  pupil,  or  in  any  way,  un¬ 
less  the  retinitis  be  complicated  by  other  disease.  By  the  ophthalmoscope 
we  find  a  variety  of  appearances,  consisting  of  exudations  and  alterations 
of  tissue  and  of  the  blood-vessels.  The  following  pictures  in  the  upright 
image  may  present  themselves,  and  are  in  a  certain  sense  typical : 

First. — Capillary  congestion  of  the  optic  nerve  without  swelling,  its  edges 
partly  or  wholly  blurred  ;  the  fibres  which  pass  into  the  retina  are  uncom¬ 
monly  distinct  above  and  below  as  fine  parallel  lines,  which  fade  into  the 
retina  gradually  and  suggest  a  slight  degree  of  infiltration.  The  retinal 
veins  are  turgid  and  wavy,  the  arteries  of  normal  size*  There  may  be 
a  whitish  line  around  the  large  vessels  of  faint  gr^v#mcity.  No  other 
textural  change,  except  possibly  one  or  two  yellowi&^^ite  dots  in  the  ret¬ 
ina  near  the  macula.  This  is  a  low  grade  of  in^ammation,  with  slight 
plastic  exudation.  ^C% 

Second. — Deep  redness  of  the  optic  nerve; ^lQ)edge  almost  or  wholly  ob¬ 
literated  by  the  striation  of  the  fibres  radiattf^rlnto  the  retina  about  its  en¬ 
tire  circumference,  its  veins  full  and  clhrkfmie  arteries  large.  Both  are 
tortuous,  and  the  light  streak  is  scardjfl^to  be  noticed — the  tissue  of  the 
retina  is  soaked  with  transparent  fluty^and  is  evidently  swollen — the  pig¬ 
ment-epithelium  is  not  to  be  recognised  (i.e.,  the  normal  granular  look  is 
wanting)  and  the  reflex  from  ihC  fundus  is  reduced.  This  is  a  case  of 
moderate  serous  effusion.  .  oSv 

Third. — Slight  hyperseraqj  of  the  nerve  ;  edges  not  well  defined  ;  vessels 
not  noticeably  altered  wfcj0>retinal  tissue  pervaded  by  a  gray,  misty  infiltra¬ 
tion,  seen  best  at  the  of  the  illuminated  space,  or  by  reduced  light, 
and  this  cloud  occupies  the  middle  portion  of  the  fundus  ;  the  fovea  too 
dark,  but  impossmfe  to  be  defined  ;  the  small  vessels  of  the  macular-region 
conspicuous  byi&Sir  number  and  size,  and  along  the  large  vessels  a  border 
of  more  posi^^  gray  ;  slight  plastic  exudations,  such  as  are  often  found  in 
syphilis  (s^yolored  Plate  1,  Fig.  VI.). 

Fourth.—  A  rare  condition  is  to  find  a  single  patch  of  exudation  in  or 
near*#T^%ntre  of  the  fundus,  partly  concealing  the  vessels,  of  considerable 
extent,  with  soft  edges,  and  no  other  changes,  except  bright  hyperaemia  of 
erve.  A  local  plastic  exudation. 
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Fifth. — At  the  macula  we  may  have  a  group  of  bright,  lustrous  dots, 
while  the  nerve  may  be  a  little  red,  a  condition  sometimes  found  in  albu¬ 
minuria. 

Sixth. — We  have  the  nerve  swollen  and  liyperaemic,  its  edges  blurred, 
its  tissue  infiltrated,  the  adjacent  retina  swollen  ;  a  little  distance  from  the 
nerve  there  will  be  white  patches  of  irregular  form ;  near  or  at  the  macula 
lutea  are  similar  patches,  which  may  be  rounded  or  arranged  in  radii,  like  an 
imperfect  star  ;  along  the  vessels  blood  extravasations,  and  others  where  no 
vessels  are  visible.  The  white  plaques  or  dots  may  be  of  a  dull  hue,  like 
greased  paper,  or  be  intensely  white  and  glistening.  Sometimes  the  hem¬ 
orrhages  are  more  numerous  than  the  white  deposits  ;  sometimes  they  are 
few,  and  large  surfaces  of  white  are  seen.  I  have  a  picture  of  a  case  in 
which  the  fundus  reminds  me  of  a  “  mackerel  sky  ”  in  full  sunlight,  so 
numerous  and  fleecy  and  bright  are  the  clouds.  In  some  cases  described 
under  this  head,  pigment-deposits  can  be  seen  in  small  amount.  In  certain 
cases,  not  now  under  consideration,  pigment- disturbance  and  proliferation 
are  conspicuous,  and  the  choroid  is  affected.  These  cases  are  choroido- 
retinitis,  and  have  been  already  described  (see  page  261).  The  remarkable 
white  infiltration  of  the  retina  found  after  embolism  and  thrombosis  is  not 
included  in  the  present  description.  The  appearances  described  are  most 
often  seen  in  albuminuric  retinitis. 

Seventh. — The  picture  already  given  of  retinitis  apoplectica  need  not 
be  repeated. 

Eighth. — There  are  cases  in  which  slight  infiltration  of  the  retina,  hazi¬ 
ness  and  redness  of  the  nerve,  and  fulness  of  the  vessels,  are  associated  with 
turbidity  and  floating  bodies  in  the  vitreous.  This  is  the  retinitis  attend¬ 
ant  on  some  cases  of  iritis  and  choroiditis. 

Ninth. — In  panophthalmitis  or  suppurative  choroiditis,  the  retina  is  in¬ 
filtrated  with  pus,  but  the  condition  belongs  to  pathqMgical  anatomy 
rather  than  to  clinical  study.  yV) 

Etiology. — It  is  rare  to  find  retinitis  as  a  simplqpSKidiopathic  affec¬ 
tion.  It  is  rather  the  effect  of  a  constitutional  dyspasia,  of  disease  of  the 
brain,  of  lesions  of  other  parts  of  the  eye,  oivp^  injury.  Exposure  to 
extreme  light  and  tropical  heat  will  cause  thfcn&ftlder  types,  as  seen  in 
Arctic  explorers  and  also  among  travellersTmff|t#climates.  But  the  chief 
causes  are  kidney  disease,  diabetes,  syphfiis,)i&nstrual  disturbances,  leu- 
cocythsemia,  etc.  The  most  common  isfelotmiinuria,  from  whatever  cause ; 
next  may  be  syphilis,  while  associatirilvVith  brain  disease  is  a  frequent 
occurrence.  ^ 

Pathological  anatomy. — The  chragfes  which  the  retinal  tissues  undergo 
have  been  most  studiously  exa^^,  and  have  excited  the  greatest  interest. 
I  repeat  the  following  statement!  rom  Klein  (“Lehrbucli  der  Augenlieilk.,” 
p.  393) :  “  1st.  We  find  a  liftpogeneous,  hazy  exudation  containing  a  few 
round  cells  (lymph-cormisjfes),  especially  along  the  vessels.  The  exudation 
becomes  gradually  mpre^turbid  as  it  is  permeated  with  fat-granules.  2d. 
Serous  infiltration  odMhe  tissues,  with  formation  of  spaces  and  vacuoles, 
especially  in  the  i(enve.  3d.  Proliferation  and  thickening  of  the  connec¬ 
tive  tissue  amP|hpporting  framework,  particularly  of  the  fibres  of  Muller, 
whereby  the  surface  of  the  retina  is  made  uneven,  and  its  thickness  in¬ 
creased.  (  4th/  The  external  granule-layers  are  hypertrophied,  and  conse¬ 
quently  thfe  retina  is  thickened  and  thrown  into  waves,  whose  heights  and 
depth^Je^r o ds  and  cones  must  follow,  and  they  are  in  no  small  degree 
destroyed.  5th.  Fatty  degeneration,  both  by  deposit  of  fat-granules — for 
tte  most  part  in  granular  layers — and  also  by  fatty  infiltration  of  the  sup- 
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porting  fibrous  tissue.  6th.  Sclerosis  of  the  nerve-fibres.  They  seem  to 
be  transformed  into  a  glistening  opalescent  substance,  and  present  remark¬ 
able  swellings,  which  are  fusiform,  retort-shaped,  club-shaped,  and  of 
various  forms.  The  rods  and  cones  are  very  seldom  sclerosed.  7th.  The 
walls  of  the  fine  vessels  become  sclerosed,  and  the  adventitia  of  the  larger 
ones  become  thickened.  The  veins  and  capillaries  exhibit  distortions  and 
ruptures,  and  newly  formed  vessels  appear.  8th.  About  the  optic  disc  we 
sometimes  have  hypertrophy  of  the  interstitial  connective  tissue ;  it  becomes 
infiltrated  with  lymph -corpuscles,  shows  gray  and  other  degenerative  pro¬ 
cesses.  9th.  Alterations  of  the  pigment,  and  of  the  vessels  of  the  choroid, 
belong  to  late  stages  of  the  process,  and  we  may  have  detachment  of  the 
retina,  and  also  molecular  haziness  of  the  vitreous,  with  increase  of  its  cell- 
elements.” 

The  above-mentioned  lesions  explain  the  various  ophthalmoscopic  ap¬ 
pearances.  The  brilliant  white  and  yellowish  spots  and  patches  consist 
mainly  of  fatty  infiltrations  of  the  granular  layers,  of  the  connective  tis¬ 
sues,  or  of  sclerosis  of  the  nerve-fibres.  Which  of  these  is  present,  can 
to  some  degree  be  determined  by  their  relation  to  the  vessels  which  course 
only  in  the  anterior  layers  of  the  retina. 

It  was  once  thought  that  certain  ophthalmoscopic  appearances  could  be 
considered  typical  of  the  constitutional  cause  of  the  disease.  Hence,  the 
terms  albuminuric  retinitis,  syphilitic  retinitis,  have  grown  into  use  as  sig¬ 
nifying  certain  intra-ocular  pictures  ;  whereas  we  are  entitled  to  use  these 
terms,  not  by  what  we  find  in  the  eye,  but  by  our  discovery  upon  proper 
investigation  that  the  patient  has  either  Bright’s  disease  or  syphilis  or  dia¬ 
betes,  etc.  It  is,  nevertheless,  useful  to  call  attention  to  some  of  these 
forms  of  retinitis  under  such  special  types. 

Nephritic  retinitis  (see  colored  Plate  2,  Figs.  XH.,  XHI.). — The  efficient 
cause  of  albuminuric  retinitis  seems  to  be  the  uraemic  state  of  the  blood, 
and  hence  we  find  this  lesion  in  all  forms  of  kidney  disease,  and  under 
all  the  conditions  which  call  them  forth.  It  occui^un^the  large  white 
kidney,  in  the  waxy  and  in  the  fibrous  kidney.  ItaJypears  during  preg¬ 
nancy  and  after  scarlatina,  as  well  as  in  the  sn/ra&neous  cases.  While 
hypertrophy  of  the  heart  often  exists,  this  Jb^not  essential  either  to 
the  inflammation  or  to  the  hemorrhages.  S^»many  cases  the  renal  dis¬ 
ease  has  been  recognized  before  the  e^jGdmplication  set  in.  On  the 
other  hand,  it  has  happened  many  time^tm^  the  examination  of  the  eye 
has  given  the  first  announcement  to  tRfe patient  that  his  kidneys  were  seri¬ 
ously  diseased ;  he  had  had  no  dist^phnce  of  function  to  excite  his  at¬ 
tention  until  his  sight  began  to  fad.  It  will  generally  be  found  in  these 
cases  that  there  have  been  oth^Ksymptoms,  viz.,  headache,  nausea  before 
breakfast,  and  frequent  mic|™ft2>n,  especially  at  night.  Sometimes  the 
only  token  of  trouble  in  jMCeye  is  a  group  of  minute,  glistening,  white 
dots  at  the  macula,  and^s&pe  hypersemia  of  the  nerve  (see  colored  Plate  2, 
Fig.  XH.).  While  one^g^e  may  contain  from  six  to  twenty,  the  other  may 
have  very  few.  In  <g£her  cases  we  may  find  the  situation  such  as  is  sketched 
in  colored  Plate  &5Sfg.  XHI.,  and  the  variety  is  extreme.  The  factors  con¬ 
sist  of  wliit$  ray  or  greasy-looking  spots,  small  or  large,  which  are 
grouped  at^feK^macula  or  near  the  nerve,  and  seldom  at  the  periphery  of 
the  fundul^welling  of  the  retina,  and  possibly  of  the  nerve — the  vessels 
are  torfajAus  and  full,  or  little  affected  ;  the  nerve  is  sometimes  swollen  and 
infiltraihcQ  or  again  flat,  and  either  hyperaemic  or  dark  and  slaty,  or  dead 
white  and  vessels  not  turgid ;  in  some  cases  hemorrhages  constitute  the 
ump'feature,  and  the  fatty  sclerosed  plaques  are  very  few  ;  again,  the  pro- 
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portion  is  reversed.  Detachment  of  the  retina  has  been  seen,  but  is  rare. 
The  above-mentioned  pictures  are  what  appear  to  the  ophthalmic  surgeon, 
while  to  the  general  practitioner,  who  scrupulously  looks  at  the  inside  of 
the  eyes  in  every  case  of  Bright’s  disease,  it  may  happen  that  he  will  find 
a  stage  earlier  than  the  above,  where,  as  it  is  said,  the  signs  are  those  of 
simple  diffused  haze,  very  faint  and  gray,  with  possibly  some  fulness  of 
nerve-capillaries  and  of  retinal  vessels. 

It  also  happens  that  the  stress  of  the  disease  may  not  fall  on  the  retina, 
but  on  the  optic  nerve,  causing  in  it  great  swelling  and  infiltration,  hem¬ 
orrhages,  new-formed  vessels,  turgid  veins,  and  reduced  arteries.  Such  a 
case  is  pictured  in  Liebreich’s  “Atlas,”  and  I  can  confirm  the  correctness  of 
the  representation  (colored  Plate  1,  Fig.  IX.).  The  period  at  which  the 
retinal  complication  appears  is  thought  by  Earley,  the  most  recent  writer 
on  this  subject,  to  be  when  the  kidney  disease  is  well  established,  and  that 
it  signifies  a  grave  deterioration.  He  (see  Birmingham  Med.  Review ,  Febru¬ 
ary,  1880)  examined  100  cases  of  kidney  disease  to  ascertain  the  nature 
and  frequency  of  the  eye-lesions.  Out  of  the  100,  94  had  albuminuria  when 
examined — almost  all  were  inspected  but  once  ;  in  28  there  were  retinal 
lesions  ;  in  8  there  were  lesions  of  the  optic  nerve.  Of  the  31,  about  one- 
third  were  unaware  of  any  visual  defect ;  in  12  of  the  28,  both  eyes  were 
affected  ;  in  16,  but  one  eye  was  concerned — a  result  unlike  what  previous 
observers  have  recorded,  probably  because  the  cases  studied  by  others  have 
been  those  in  which  conscious  visual  defect  occurred.  In  a  large  number 
the  lesions  were  simply  small  specks  of  fatty  deposit  or  of  hemorrhage, 
which  required  close  scrutiny  to  be  discovered.  By  other  writers,  the 
proportion  of  cases  of  eye-lesion  in  albuminuria  are  thus  given  :  by  Gale- 
zowski,  in  104  cases,  as  high  as  thirty-three  per  cent.;  by  Lecorche,  in  206 
cases,  at  twenty-one  per  cent. ;  and  by  Lebert,  at  twenty  per  rant.  It  seems 
to  be  most  common  in  the  granular  kidney,  but  it  belongs^mall  varieties, 
as  already  stated.  In  pregnancy,  it  has  been  seen  asJ^H;y* as  the  third 
month,  and  occurs  up  to  any  subsequent  time.  I  haraSsilveral  times  seen 
it  after  miscarriages.  After  scarlatina  it  is  much  mm^irequent  than  after 
measles.  A  scarlatinal  case  reported  by  Dickin^Tv*  Diseases  of  the  Kid- 
ney,”  p.  230)  had  detached  retina  in  both  eyesp&esides  the  retinitis.  An¬ 
other  form  of  eye- trouble  in  Bright’s  disea^Npprom  ursemic  convulsions, 
or  from  uraemic  poisoning  without  coiwr&sions.  But  few  cases  are  re¬ 
ported.  I  had  the  opportunity  of  exam^ng  such  a  case  in  the  person  of 
a  friend  who  was  under  the  care  of  Dr.vDudley  and  of  Dr.  A.  L.  Loomis. 
I  saw  him  after  an  attack  of  stunctffofollowed  by  an  uraemic  convulsion ; 
his  sight  had  been  very  dim  and  Masomewhat  improved.  For  thirty-six 
hours  he  had  suppression  There  was  decided  infiltration  and 

oedema  of  the  optic  nerve  anq^retina,  giving  it  a  foggy  look.  The  nerve 
looked  waxy,  the  arteriofTwerc  very  thin,  the  veins  wriggly.  The  patient 
was  exceedingly  blanclu^]/having  suffered  from  what  was  declared  to  be 
waxy  disease  of  kidn^Jss,  liver,  spleen,  and  intestines,  and  been  an  invalid 
for  many  years.  ^k*Tiad  so  little  blood  that  congestion  of  any  tissue 
seemed  impossible.  ^As  the  uraemic  attack  passed,  his  sight  returned. 

The  cour^fc^sthe  disease  is  various  in  duration,  but  it  rarely  results  in 
recovery,  l^mvfevent  of  the  kidney  lesion  carries  with  it  the  issue  of  the 
lesser  maMdy.  In  one  case  the  patient  was  carried  off,  twenty-four  hours 
after  mjHy%nination,  by  a  large  cerebral  hemorrhage,  while  sitting  in  con¬ 
sul  t;|^oiMvith  two  physicians.  Very  often  the  growing  complications  of 
th^§£iieral  disease  make  the  patient  indifferent  to  the  state  of  his  sight. 
m  if  the  kidney-lesion  be  of  long  duration,  or  take  on  a  favorable  char- 


292 


DISEASES  OF  THE  EYE. 


acter,  it  is  not  unusual  to  find  the  retina  regain  much  of  its  normal  struc¬ 
ture.  The  hemorrhages  may  absorb,  the  fatty  degenerations  grow  faint 
and  disappear,  and  vision  improve.  In  the  cases  succeeding  pregnancy  or 
scarlatina,  there  may  be  expectation  of  great  improvement,  and,  perhaps, 
of  restoration.  If,  however,  as  appears  by  the  presence  of  pigment-deposit, 
the  deeper  layers  of  the  retina  have  been  seriously  involved ;  and  if,  too, 
the  nerves  show  infiltration,  and  the  vessels  have  grown  small,  indicating 
atrophy,  the  future  becomes  much  less  auspicious. 

Treatment. — The  principal  point  is  to  protect  the  eyes  from  strain  and 
irritation.  Local  bloodlettings  are  inappropriate,  and  nothing  is  to  be 
done  which  will  reduce  the  health.  Confinement  in  dark  rooms  is  not  to 
be  thought  of ;  colored  glasses  may  be  used  if  the  light  be  offensive.  The 
whole  subject  of  treatment  is  contained  in  what  is  most  suitable  for  the 
renal  affection.  All  the  rules  of  hygiene,  climate,  clothing,  food,  and  ex¬ 
ercise,  as  well  as  the  proper  medication,  are  to  be  adopted  which  would  be 
enforced  if  the  eyes  were  not  at  fault. 

Betinitis from  diabetes  mellitus  is  much  less  often  seen  than  the  preced¬ 
ing.  With  it,  its  features  are  to  a  great  degree  identical.  There  can  be 
no  doubt  as  to  the  competency  of  diabetes  alone  to  cause  retinitis.  While  it 
happens  that  in  some  cases  sugar  and  albumen  may  coexist  in  the  urine  ; 
the  alteration  in  the  blood  is  the  occasion  of  the  lesion.  It  would  seem 
that  hemorrhages  are  more  frequent  and  abundant  than  in  albuminuric  ret¬ 
initis.  They  break  into  the  vitreous,  and  therefore  opacities  in  this  struc¬ 
ture  are  common.  A  case  which  I  described  in  1869,  was  one  of  diabetes 
without  Bright's  disease,  and  occurred  in  a  lady  sixty  years  of  age.  When 
first  seen,  in  1867,  the  retinal  lesions  were  slight,  but  they  soon  increased, 
and  hemorrhage  was  abundant.  Improvement  occurred  to  a  marked  de¬ 
gree,  but  a  little  more  than  two  years  afterward  the  lesions  returned,  and 
sight  was  worse  than  before  ;  the  general  health  had  also  materially  fallen 
off.  This  patient  had  iritis  before  the  retinal  trouble^ ^Gmezowski  reports  a 
case  in  which  iritis  serosa  and  afterward  acute  glau^bma  followed  the  ret¬ 
initis  ;  iridectomy  proved  of  no  value  and  enucleafaon  was  done.  The  es¬ 
sential  lesion  seemed  to  be  copious  hemorrhagjC^nd  its  transformations. 
Nothing  need  be  said  as  to  treatment,  because  it  is  included  in  that  of  the 
general  disorder. 

Betinitis  syphilitica  (see  colored  P|ateX,  Fig.  VI.). — This  may  take 
place  at  any  time  after  the  early  strfee^-of  syphilis,  but  is  more  common 
with  the  secondary  symptoms.  ItrfB&iy  or  may  not  accompany  the  lesions 
of  the  eye.  Under  the  form  ofyienroretinitis  it  may  result  from  syph¬ 


ilitic  brain  disease.  We  find 
rarely  fatty  degenerations  ops 


tie  tendency  to  hemorrhage,  and  very 
_ v  _ v  —  0 _  jLerosis.  On  the  contrary,  we  have  exu¬ 
dation  of  lymph-corpuscles^diffuse  infiltration  of  serum  and  fibrin,  and 
formation  of  connectoCjiksue.  The  nerve-fibres  suffer  atrophy  and  so 
do  the  ganglion-cellL'jvnile  the  outer  layers  undergo  degenerations  by 
hyperplasia  of  comiecnve  tissue  and  other  alterations.  Complications 
with  choroiditisj^Stremely  common.  The  optic  nerve  is  seldom  swol¬ 
len,  is  modeira^fiy  congested,  edge  blurred,  the  veins  enlarged,  the  arte¬ 
ries  •norms^tp even  reduced;  the  retina  at  the  nerve-border  is  faintly 
striated,  N^^times  is  gray  or  dark,  and  about  the  centre  of  the  fun¬ 
dus  it  lias*  a  faint  haze,  most  easily  discovered  by  weak  illumination ; 
aloH^s™  larger  vessels,  the  whitish  exudation  is  more  intense ;  bright 
wkiteKor  yellow  spots  are  uncommon,  and  a  considerable  patch  of  yellow 
j^2^ation  can  occur,  but  is  still  more  rare.  If  the  vitreous  be  hazy,  the 
I  Wins  will,  by  their  distortion,  best  indicate  the  fact  of  retinitis  ;  but,  under 
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these  conditions,  the  diagnosis  of  retinitis  requires  great  caution.  One 
must  see  retinal  exudation  to  make  the  diagnosis  certain. 

The  lesions  have  been  thought  to  belong  to  the  somewhat  advanced 
periods  of  syphilis,  as  when  the  glands  are  affected,  and  to  adults  chiefly. 
I  have  now  a  youth,  seventeen  years  of  age,  under  treatment,  who,  with 
syphilitic  gummy  iritis  had,  ten  days  afterward,  optic  neuritis  in  the  same 
eye,  indicated  by  plastic  exudation,  pale  color,  and  reduced  vessels  (a  rather 
unusual  picture)  followed  in  a  month  by  oedematous  swelling  of  the  nerve, 
and  diffused  faint  infiltration  of  a  large  extent  of  the  retina;  meanwhile  the 
iritis  had  disappeared  and  the  media  had  become  clear.  The  other  eye  took 
on  iritis,  and  through  the  moderately  hazy  media  its  optic  disc  was  seen 
to  be  oedematous  and  slightly  swollen  ;  the  veins  were  turgid,  and  the 
capillaries  congested.  The  special  tendency  of  syphilitic  retinitis  is  toward 
the  central  part  of  the  fundus,  and  it  is  exceedingly  prone  to  repetition. 
An  attack  may  last  from  three  to  six  weeks.  The  macula  alone  may  be  the 
seat  of  lesions,  and  only  the  faintest  indications  in  a  finely  granular  or 
speckled  appearance  may  be  discernible. 

The  disturbance  of  sight  is  variable,  and  in  no  proportion  to  the  visi¬ 
ble  alterations.  With  little  tissue-change  the  vision  may  be  very  bad,  and 
vice  versa.  Metamorphopsia  takes  place  from  exudation  into  the  macula, 
by  which  the  cones  are  thrown  into  disorderly  arrangement — either  spread 
out,  or  packed  together  more  closely.  In  some  cases  objects  appear  too 
small,  because  fewer  cones  receive  the  image  (micropsia),  and  the  contrary 
may  happen,  at  least  theoretically,  if  too  many  cones  be  clustered  into  a 
given  area  (megalopsia).  This  last  condition  is  seldom,  if  ever,  observed, 
because  if  the  cones  become  condensed  they  usually  undergo  atrophy.  No 
kind  of  glasses,  either  spherical  or  cylindric,  can  relieve  this  condition. 
Other  disturbances  are  scotomata,  which  may  be  central  or  eccentric,  and 
sometimes  are  ring-shaped,  with  central  vision  unimpaired  and  the  ring 
may  be  complete  or  incomplete.  Forster  has  noted  a  ^m^LUction  in  these 
cases  of  positive  and  negative  scotomata.  The  form^afipears  to  the  pa¬ 
tient  as  a  dark  spot  in  the  visual  field,  and  is  mosk^^natic  in  feeble  illu¬ 
mination.  Consequently,  a  patient  so  affected  /se^Es  a  strong  light,  and 
then  reads  fairly  well.  The  lesion  may  be  d.u^rto  retinitis  circumscripta 
(at  the  macula),  to  choroidal  hemorrhage^oy  otlier  choroidal  disease.  A 
negative  scotoma  is  not  recognized  by  thedpatient  under  any  degree  of 
illumination,  whether  strong  or  feeblJ;  it  is  a  color- scotoma,  and  chiefly 
for  red.  The  negative  scotoma  occi^im  disease  of  the  optic  nerve,  and 
in  the  amblyopia  from  tobacco  ancHflcohol.  Color-perception  in  syphilitic 
retinitis  is  good,  except  in  the  eybmrof  atrophy.  Scintillations  and  plios- 
phenes  are  frequently  comp^kp&p^f — one  eye  alone,  or  both  eyes,  or  each 
in  succession,  may  be  affecfti^l^Recurrences  are  frequent. 

Treatment  is  constitutional,  and  consists  of  mercurials  and  iodide  of 
potassium.  Regard  m&st  jbe  had  to  the  patient’s  general  condition,  and  to 
the  stage  of  the  ^disease.  If  tertiary,  the  proportion  of  iodide  will  be 
larger ;  but  m eremites,  to  the  degree  of  toleration  without  ptyalism,  are 
essential.  ShoimQhe  disease  be  hereditary,  the  same  remedies  are  to  be 
used,  wliile  cp^^er  oil  and  means  of  promoting  nutrition  are  to  be  es¬ 
pecially  re'^m^d.  In  many  cases  serious  complications  occur  in  other 
tissues  ol  thfe  eye,  or  there  may  be  tokens  of  the  disease  in  the  brain,  as  I 
have 
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depends  on  the  extent  to  which  the  system  has  been  tainted, 
^jjjks  responsiveness  to  treatment.  Affection  of  the  deep  layers  of  the 
j^jna  is  more  unfavorable  than  of  the  anterior  layers  ;  therefore,  cases  at- 
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tended  by  pigment-changes,  or  by  choroidal  exudation  and  atrophy,  are 
unfavorable.  Atrophy  of  the  optic  nerve,  and  of  the  retina,  sometimes  en¬ 
sues.  Of  the  uncomplicated  cases,  very  many  recover,  with  no  injury 
to  sight.  While  the  duration  of  many  cases  is  from  six  to  eight  weeks, 
others  are  more  obstinate.  When  the  macula  alone  is  concerned,  there 
is  great  reason  for  anxiety,  because  serious  impairment  of  sight  is  prone 
to  remain,  and  w7e  may  find  choroidal  changes,  or  permanent  exudative 
deposits,  or  development  of  nerve-atrophy. 

Retinitis  from  leucocythemia  has  been  described.  It  resembles  the  forms 
seen  with  albuminuria,  except  that  a  peculiar  yellow  hue  is  cast  over  the 
fundus  and  the  exudations.  It  is  a  rare  disease. 

Other  causes  of  retinitis  are  found  in  septic  processes,  such  as  abscess 
in  the  soft  parts  and  in  joints,  putrid  bronchitis,  purulent  pericarditis, 
pleurisy,  peritonitis,  etc.,  as  proved  by  pathological  examinations  (see  Dr. 
M.  Roth :  Virchow's  Archiv.,  Bd.  55),  as  quoted  by  Schweigger. 

Retinitis  proliferans  is  a  name  recently  applied  to  a  condition  in  which 
connective  tissue  is  developed  in  the  vitreous.  I  have  observed  a  case  of 
this  kind  for  more  than  three  years  in  a  young  girl,  who  had  no  other  mal¬ 
ady  than  menstrual  irregularity.  At  the  beginning,  the  symptoms  were 
those  of  mild  neuro-retinitis,  and  in  a  few  months  it  passed  away.  It  re¬ 
turned,  and  then  membranes  pushed  out  into  the  vitreous  from  the  optic 
disc  and  the  adjacent  retina.  They  were  perforated  by  holes  and  not  vas¬ 
cular  ;  the  retinal  haziness  reappeared.  At  a  still  later  time,  rounded  spots 
of  choroidal  atrophy,  with  pigmentation,  were  found  not  far  from  the  nerve. 
At  this  tune  sight  was  quite  dim.  and  not  likely  to  be  recovered.  The 
case  was  referred  to  in  speaking  of  choroido-retinitis.  Treatment  seemed 
of  small  value. 


Pigment-Degenerations  of  the  RetinasA 

Retinitis  pigmentosa. — The  affection  which  is^®us  designated  is  a 
chronic  disease,  consisting  of  proliferation  of  ctf^mctive  tissue  in  all  the 
layers  of  the  retina,  atrophy  of  the  nervous  elements,  and  of  intrusion  of  pig¬ 
ment  into  its  tissue,  with  a  tendency  to  folla^Oie  blood-vessels.  The  same 
features  belong  to  choroido-retinal  affeqtrbns^already  considered,  but  with 
the  difference  that,  unlike  them,  the/alWations  are  not  confined  to  the 
outer  and  middle  retinal  layers,  but  cqWjern  them  all.  Such  is  the  anatom¬ 
ical  distinction  which  Leber  points^it.  The  chief  feature  in  the  disease 
is  the  pigmentary  deposit,  which@mes,  we  are  told,  from  the  hexagonal 
epithelium,  and  so  far  from  shying  any  of  the  usual  signs  of  inflamma¬ 
tion  in  enlarged  vessels,  e^u®titfn,  and  hazy  vitreous,  we  have  simply  the 
tokens  of  atrophy.  The  of  the  blood-vessels  are  thickened,  and  their 
calibre  reduced  ;  the  t-epithelium  is  in  part  atrophied,  and  in  other 

regions  its  cells  are  multiplied  greatly  and  penetrate  the  whole  thickness 
of  the  retina.  Th|*|p  lesions  appear  without  the  occurrence  of  any  other 
disease,  and  withfftpany  outward  sign.  On  the  other  hand,  they  also  arise 
in  a  secondarily  after  other  maladies,  such  as  total  corneal  staphyloma, 
irido-chor^N^  with  closed  pupil,  exudative  choroiditis,  etc. 

In  rega^srto  the  histology  of  this  disease,  much  has  been  written,  and 
the  mms  is  interesting,  but  we  must  pass  by  most  of  the  details.  The 
peripa^y'of  the  retina  is  the  usual  seat  and  beginning  of  the  disease,  and 
it  finances  centripetally  toward  the  macula  lutea.  The  rods  and  cones 
%  destroyed  at  an  early  stage,  and  sometimes  the  retina  is  in  spots  con- 
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verted  wholly  into  connective  tissue.  Where  the  pigment  is  most  thick,  the 
retina  and  choroid  adhere  together.  The  sub-epithelial  or  vitreous  layer 
of  the  choroid  is  studded  with  masses  of  colloid-thickening,  and  the  optic 
nerve  is  atrophic,  even  up  to  and  beyond  the  chiasm.  Sclerosis  of  the 
r  choroidal  vessels  occurs  to  some  degree. 

The  subjective  symptoms  are  peculiar :  there  is  a  loss  of  peripheral 
sight,  which  gradually  advances  toward  the  centre,  and  for  a  long  time  the 
central  vision  may,  in  good  light,  remain  correct.  But  the  peripheral 
blindness  impairs  the  patient’s  freedom  of  movement,  because  it  compels 
him  to  constantly  turn  his  head  to  acquaint  himself  with  surrounding  ob¬ 
jects.  In  addition,  these  patients  when  in  dull  light  experience  a  grievous 
reduction  of  central  vision.  At  night  they  become  almost  helpless,  and 
their  malady  has  hence  been  called  hemeralopia.  When  walking  at  night 
they  keep  their  eyes  on  the  sky  to  help  guide  their  steps,  and  grope  in 
much  uncertainty.  After  a  time  central  vision,  even  with  good  light,  be¬ 
comes  affected,  and  in  the  end  total  blindness  ensues.  The  symptoms  in 
most  cases  begin  in  early  life,  while  in  a  few  no  trouble  was  noted  until 
fifteen  or  twenty  years  of  age.  The  consummation  of  the  disease  usually 
comes  after  twenty  to  thirty  years  of  age.  It  is  found  in  families,  and  inter¬ 
marriage  of  kindred  has  been  considered  greatly  instrumental  in  its  pro¬ 
duction.  Leber  finds  about  twenty-five  per  cent,  of  the  cases  within  this 
category. 

Special  peculiarities  sometimes  appear  in  the  symptoms.  I  have  notes 
of  three  cases  in  which  the  central  vision  was  good,  while  exterior  to  this 
was  a  zone  of  blindness,  outside  was  another  zone  of  good  vision,  and  at 
the  periphery  again  was  blindness  (ring-scotoma).  Such  cases  prove  that 
for  a  certain  zone  in  the  periphery  the  rods  and  cones  remain  intact,  while 
across  the  interior  blind  zone,  where  the  bacilli  are  destroyed,  the  optic 
fibres  continue  uninjured.  Again,  Leber,  who  has  studied  this  subject 
with  care,  puts  under  the  same  general  head  certain  c%|es  ' of  congenital 
night-blindness,  or  amblyopia,  without  concentrio^pid-limitation,  and 
which  exhibit  no  ophthalmoscopic  changes.  They  may  remain  in  statu 
quo  for  a  lifetime,  and  certain  remarkable  examjfih^of  heredity  are  given, 
extending  so  far  as  through  six  generations  tsSiJG.  and  S.,  Bd.  v.,  Tli.  v., 
p.  650).  In  the  congenital  cases  ny stagrartTVi^ frequent.  The  pupils  act 
slowdy,  but  respond  to  light.  / 

To  the  ophthalmoscope  the  appearp^qe  is  striking.  Dots  and  network 
of  pigment  are  scattered  over  the  penpliery  of  the  fundus  (see  Fig.  111). 
Often  the  choroidal  vessels  are  strongly  brought  to  view  by  atrophy  of  the 
epithelium.  They  may  also  shc^  yellowish  or  buff  outlines,  which  indi¬ 
cates  their  sclerosis.  The  vessels — both  arteries  and  veins — are 

small ;  their  walls  thickenpcMpossibly  bordered  with  a  whitish  line,  and 
upon  them  pigment  will  lie  in  greater  or  less  quantity.  The  optic  nerve 
I  have,  in  certain  instanaes,  seen  to  be  red,  although  not  swollen  ;  in  other 
cases  it  will  be  graw^Oyd  ultimately  a  dirty  white.  In  all  cases  it  is  opaque, 
by  interpolation  ofi^onnective  tissue.  In  the  last  stage  the  nerve  loses  its 
capillary  vess^l^^n  the  emergent  arteries  are  reduced  to  threads.  Opa¬ 
city  at  the  j^sterior  pole  of  the  lens  is  of  frequent  occurrence  ;  it  gradu¬ 
ally  intensifies^  and  -finally  may  become  complete  cataract.  The  rate  of 
progressJfe  extremely  slow.  Vitreous  opacities  are  not  common,  but  I  have 
obser*^^t|iem.  I  have  also  seen  irido-choroiditis  ensue.  Some  cases 
wh ihh  strongly  resemble  retinitis  pigmentosa  are  syphilitic,  either  acquired 

hereditary.  In  them  the  disease  may  be  confined  to  one  eye,  but  in 


typical  cases  both  eyes  are  involved.  A  certain  proportion  of  deaf- 
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mutes  have  this  lesion,  and  among  idiots,  as  Liebreich  showed,  it  is  not 
rare. 

Diagnosis. — Very  little  difficulty  can  arise  in  ordinary  cases.  Choroid¬ 
itis  disseminata  is  either  isolated  in  spots,  or  most  extensive,  and  presents 
exudations  and  atrophy,  with  white  blotches  and  pigment-deposit  in  greater 


Fig. 111. 


id, 


ulate  the  retinal 
error  be  im- 


quantities.  Sometimes  choroidal  lesions  will  stron 

lesions,  but  neither  is  the  difficulty  frequent,  n(mj^uld  an  error  De  im¬ 
portant.  It  cannot  be  admitted  that  syphilis  is^apable  of  causing  the  real 
retinitis  pigmentosa.  v  Ql 

Donders  has  shown  that  the  essence  of  i^Hisease  is  not  the  pigment- 
deposit,  but  the  atrophy  of  the  retina.  sensitive  region  of  the  retina 

he  found  to  be  in  advance  of  the  pigmen^fistrict,  by  throwing  upon  it,  with 
the  mirror,  a  very  small  flame,  which&as  not  perceived,  although  not  rest¬ 
ing  upon  the  pigmentary  region.  ^  V 

Hemeralopia,  without  pigme^-tion,  is  less  prone  to  increased  loss  of 
sight,  and  more  frequently  co©j  to  a  stand. 

Prognosis  is  unfavorab^wfcltough  the  rate  of  advance  is  slow. 

Treatment  is  unavailing  Alteratives,  derivatives,  strychnia,  etc.,  have 
no  effect.  Attention/nela only  be  given  to  proper  care  of  what  sight  re¬ 
mains,  and  its  econpmkml  employment. 

CT 

vO  Detachment  of  the  Retina. 

(Colored  Plate  2,  Figs.  X.  and  XI.)  - 


& 


^fiyi^cement  of  the  retina  by  fluid  effusion  between  it  and  the  choroid, 
en^very  pronounced,  and  the  retina  opaque,  can  be  seen  by  the  naked 
f  but  as  ordinarily  found,  is  to  be  recognized  only  by  the  ophthalmo- 
ope.  It  presents  various  appearances,  according  to  the  nature  and  quan- 
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tity  of  the  fluid.  It  may  be  partial  or  total,  and  may  occur  at  any  part  of 
the  fundus.  Its  more  frequent  seat  is  near  the  equator.  It  often  develops 
within  a  few  hours,  but  it  may  take  place  during  one  or  two  weeks.  The 
subject  is  sometimes  unconscious  when  it  occurs,  and  usually  there  is  no 
pain.  In  some  cases  there  are  premonitory  flashes  of  light  or  of  color. 
Sight  is  always  impaired.  The  visual  field  is  very  defective  in  sensibility, 
and  may  be  entirely  blind.  A  degree  of  light-perception  is  often  present 
over  the  damaged  part.  When  the  central  part  of  the  retina  is  not  visibly 
disturbed,  it  may  have  good  sight,  but  frequently  this  is  not  the  case. 
Secondary  changes  may  take  place  in  the  separated  retina,  and  we  may  infer 
that  similar  effects  extend  to  other  regions.  It  is  very  common,  both  before 
and  after  the  occurrence,  to  hear  complaint  of  musca3,  and  examination 
reveals  floating  vitreous  opacities,  sometimes  very  numerous.  It  is  almost 
the  rule  to  have  diminished  tension.  Examination  by  the  inverted  image 
gives  an  idea  of  the  extent  and  relations  of  the  fluid,  while  the  upright 
image  tells  the  depth  of  the  effusion  and  the  details.  What  arrests  atten¬ 
tion  is,  that  the  retina  bulges  over  a  greater  or  less  extent  toward  the 
middle  of  the  eye.  If  the  membrane  itself  is  not  clearly  noticed,  its  dis¬ 
turbance  is  seen  by  the  position  of  the  retinal  vessels.  They  suddenly 
bend  toward  the  centre  of  the  eye,  become  tortuous,  tremulous,  and  dark 
in  color,  with  no  light  streak.  They  may  take  an  abrupt  change  of  course, 
follow  long  curves,  or  wriggle  in  short  bends.  They  will  generally  un¬ 
dulate.  The  retina  may  be  clearly  visible,  because  of  a  drab,  gray, 
speckled,  or  glistening  appearance ;  on  the  other  hand,  it  may  fce  trans¬ 
parent  and  difficult  to  recognize.  If  the  amount  of  fluid  is  great,  little 
trouble  will  be  had  in  diagnosis,  but  if  small  and  transparent  it  may  take 
close  inspection  to  discover  the  disease.  Nothing  but  a  rippled  surface 
may  be  seen,  and  this  will  sometimes  be  the  condition  upon  a  region 
where  effusion  has  taken  place  and  afterward  disappeared.  In  some  cases 
the  sac  may  look  like  mahogany,  and  then  the  effusiolferyill  be  bloody.  I 
have  seen  zones  of  different  color,  in  different  parts,  p*@^ng  from  mahogany 
to  yellow  and  then  to  transparency.  It  is  very  e6|hmon  to  find  whitish 
spots  on  the  retina,  or  bright  streaks,  and  sometimes  cholesterine.  It  does 
not  generally  happen  that  the  region  of  the  yellow  spot  is  involved,  but 
when  this  does  occur,  and  the  amount  of  fluid)  is  moderate,  the  fovea  ap¬ 
pears  bright  red,  and  contrasts  vividly  wf^ijtnfe  adjacent  retina.  This  hue 
is  in  consequence  of  the  thinness  orahe  membrane  at  this  point,  which 
permits  the  choroid  to  shine  througlQ;.  This  is  essentially  the  same  ex¬ 
planation  of  a  similar  contrast  hp-embolism.  In  one  case  of  this  kind, 
which  I  studied  many  years  ago,  T  was  convinced  that  the  fovea  had  re¬ 
mained  upon  the  choroid  and  r&een  torn  from  the  surrounding  retina. 
Precisely  the  same  look  I  have  not  since  met  with,  although  I  have  seen 
other  instances  of  a  detached  fovea,  and  I  therefore  regard  a  central  lacera¬ 
tion  as  possible.  It  iJ^k  uncommon  to  find  a  rent  in  the  retina  at  its 
peripheral  part ;  thgje  may  be  as  many  as  three,  near  together  and  paral¬ 
lel.  Sometimes  a  loose  tongue  is  torn  up,  and  through  the  opening  the 
choroidal  vessels'  are  visible.  Liebreich  pictures  such  a  condition  most 
truthfully.  A' 

The  Mid  beneath  the  retina  is  albuminous  ;  even  when  it  is  not  bloody 
it  contains  blood-  and  lymph-corpuscles,  fat-cells  and  crystals,  pigment  and 
epith^ium,  etc.  In  a  large  number  of  cases  the  vitreous  next  the  retina  is 
liquefied,  as  is  proved  by  the  tremulousness  of  the  sac.  After  a  time,  but  not 
early  date,  the  rods  and  cones  become  macerated  and  destroyed,  or 
bjjyinterstitial  inflammation  fibrous  tissue  may  be  developed,  and  atrophy 
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of  nerve -elements  ensue.  In  the  vitreous,  fibrous- tissue  is  almost  always 
found,  and  floating  bodies  are  almost  invariable. 

The  above  description  belongs  to  the  cases  which  may  be  called  simple 
or  idiopathic  in  character.  But  we  find  separation  of  the  retina  as  an  out¬ 
come  of  a  large  number  of  morbid  conditions  of  most  various  origin,  in 
which  cyclitis  or  choroiditis  bears  a  part.  Almost  every  case  of  chronic 
irido-cyclo-choroiditis  has  detached  retina.  It  is  a  pathological  condition 
very  common  in  museum  preparations.  It  appears  often  as  a  total  detach¬ 
ment,  and  in  its  last  results  presents  simply  a  cord  running  from  the  optic 
nerve  to  the  ora  serrata,  within  which  no  recognizable  traces  of  the  vit¬ 
reous  remains  (see  Fig.  82,  p.  212).  In  condemned  eyes  with  closed 
pupil  the  total  want  of  perception  of  light  often  warrants  ante-mortem 
diagnosis  of  the  above  condition.  As  a  part  of  the  suppurative  process  in 
purulent  choroiditis  or  retinitis,  or  perhaps  in  panophthalmitis,  separation 
of  the  retina  occurs.  I  have  seen  in  such  a  case  flecks  of  blood  scattered 
thickly  over  the  whole  retina ;  I  opened  the  eye  at  the  equator,  found  yel¬ 
low  serum  between  choroid  and  retina,  and  in  the  posterior  surface  and 
substance  of  the  latter  innumerable  small  extravasations.  Cystic  degen¬ 
eration  of  the  retina  is  described  by  Iwanoff  and  Leber  ;  both  in  the  late 
and  earlier  stages  of  the  retinal  disease,  it  is  only  seen  by  the  microscope. 


A  choroidal  tumor  is  usually  attended  at  an  early  stage  by  subretinal 


effusion,  and  may  by  it  be  masked  from  view,  but  such  occurrences  are 
rare.  So  too  the  cysticercus  cellulosus  has  been  seen  behind  the  retina. 

The  causes  of  subretinal  effusion  of  the  simple  variety  will  be  under¬ 
stood  by  the  following  statistics  from  my  note-books.  I  find  58  cases  in 
fifty-four  patients.  The  table  of  causes  is  as  follows  : 

Myopia .  30 

Inflammation,  viz.  : 


Iritis . 

Choroiditis 


Neuro-retinitis  . . 
Cerebral  symptoms 

Injuries . 

Unknown . 


Total....  58 


Four  patients  had  the  lesion  in  both  foresr7 

The  ominous  frequency  of  the  learr^h  in  myopia,  amounting  to  fifty  per 
cent.,  is  startling.  In  almost  alLof  rnese,  the  vitreous  was  hazy,  but  this 
must  be  regarded  both  as  a  result,  as  well  as  a  precedent  condition  of  the 
effusion.  It  is  a  prevalent  belief  that  the  vitreous  opacities,  i.e.,  fibrous 
tissue,  by  their  shrinking, >X^4lraw  off  the  retina,  but,  as  Schweigger  re¬ 
marks,  this  cannot  be  byfdlrect  traction  when  the  floating  fibres  which  we 
see  are  perfectly  free,  t  I  found  the  lesion  in  subjects  of  whom  the  young¬ 
est  was  seven  yeai^orSge,  with  M— 12  D,  and  the  oldest  was  sixty-eight 
years  of  age,  witlD®O-0,  75  D.  The  greater  number  had  M  greater  than 
—  3D.  Somexfepe  feeble,  others  robust.  Some  had,  others  had  not  used 
their  eyes  td  excess.  It  is  evident  that  an  effusion  of  serum  from  the  cho¬ 
roidal  ves$M|vls  more  likely  to  occur  in  eyes  whose  distention  has  pro¬ 
duced  greaVtenuity  of  the  choroidal  vessels. 

A/vl&y  plausible  theory  has  been  advanced  by  Kaehlman  ( Archiv .  fiir 
Ophy Srxii.,  iv.,  233),  and  in  substance  is  supported  by  Priestley  Smith  (loc. 

138)  to  the  following  effect :  the  vitreous  near  the  retina  undergoes 
uctural  degeneration  and  chemical  change ;  it  liquefies,  and  we  find 
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shreds  floating  in  it.  The  change  in  its  density  alters  entirely  the  bal¬ 
ance  of  osmosis  between  it  and  the  blood  in  the  choroid  ;  for  some  cause 
which  we  cannot  explain,  the  fluid  portions  ’of  the  vitreous  drain  away  by 
absorption ;  a  serous  fluid  from  the  choroid  is  necessarily  effused,  and,, 
being  albuminous,  is  unable  to  make  its  way  rapidly  through  the  retina. 
It  therefore  pushes  it  off,  and  perhaps  actually  bursts  through  it.  This 
theory  supposes  an  absorption  of  liquefied  vitreous  as  the  beginning  of 
the  morbid  movement,  and  if  the  process  were  always  gradual,  it  could  be 
easily  accepted  as  an  explanation.  At  present  we  fail  to  understand  how 
the  frequent  suddenness  of  the  attack  may  be  accounted  for.  The  loss  of 
ocular  tension  favors  the  theory,  and  as  Priestley  Smith  contends  that  the- 
ciliary  body  has  most  to  do  with  vitreous  nutrition,  his  remark  is  perti¬ 
nent,  that  the  cases  of  total  retinal  detachment  in  spoiled  eyes  always  show- 
extensive  disease  of  the  ciliary  body.  It  is  true,  in  a  few  exceptional 
cases,  that  subretinal  effusions  have  occurred  in  glaucomatous  eyes.  It 
must  then  be  assumed,  as  Baehlman  says,  that  the  vitreous  has  been  con¬ 
verted  into  a  substance  of  abnormal  diffusibility,  and  this  must  have  special 
relations  to  an  albuminous  fluid.  He  has  produced  retinal  detachment  in 
animals  by  injecting  into  the  vitreous,  solutions  of  common  salt,  the  result 
appearing  within  less  than  an  hour.  An  increase  in  the  saline  constituents 
of  the  vitreous  (which  naturally  are  less  than  one  per  cent.)  greatly  in¬ 
creases  the  tendency  of  albuminous  solutions  to  transude,  and  their  pas¬ 
sage  through  the  retina  is  much  more  difficult  than  for  the  saline  fluid  ; 
hence  the  effusion  accumulates  outside  the  retina.  The  explanation  of 
hemorrhagic  effusion  is  not  so  difficult,  but  we  must  admit  that  even  by 
Kaelilman’s  theory,  all  difficulty  is  not  removed.  As  to  the  frequency  of  its. 
occurrence,  Hirschberg  reports  113  cases  among  22,500  patients,  while 
Cohn  gives  191  cases  among  20,000  patients. 

Prognosis  is,  as  a  rule,  unfavorable.  An  advantage  att^Ahes  to  the  de¬ 
scent  of  the  fluid  to  the  lower  part  of  the  eye,  which  is  a  common  occurrence, 
because  blindness  above  the  horizon  is  less  injurious  than  blindness  below 
the  horizon.  The  replaced  retina  generally  recovei#part  of  its  function  ; 
it  happens,  too,  that  some  absorption  is  quite  common,  and  it  is  of  the 
greatest  consequence  to  have  the  macula  esca^^  'But,  even  when  it  does 
not  seem  to  be  involved,  we  may  find  m?efe@pfphopsia.  I  have  already 
mentioned  the  dulness  of  sight  due  to  toi&orkS  the  retina,  and  degenera¬ 
tive  changes  are  quite  probable  ;  moredJsreiya  detachment  is  prone  in  time 
to  become  greater.  It  is  a  frequent  thing  to  have  cataract  occur  ;  I  found 
it  twelve  times  among  58  eyes.  Spontaneous  recovery  takes  place  in  a  few 
cases  ;  I  have  observed  it  four  times— all  were  myopic  persons — two  were 
not  treated  at  all ;  one  was  trqa^^mtiphlogistically,  and  he  had  irrecover¬ 
ably  lost  one  eye  already  bf^hj^same  lesion  ;  the  fourth  was  operated  on 
by  scleral  puncture,  anAwQr  no  good  result  for  three  months,  but  after 
that  time  a  great  portion  oi  the  fluid  disappeared. 

Treatment. — Two  opposite  modes  have  been  resorted  to.  One,  recently 
commended  by  Sa^jKohn,  and  considerably  adopted,  consists  in  confine¬ 
ment  to  bed,  andApiistant  use  of  a  pressure-bandage  for  four  weeks.  The 
other  method^xa  use  such  means  as  will  best  and  most  rapidly  promote 
the  generavfititrition,  withholding  the  eyes  from  all  use  and  taxation. 
This  means  Abundant  food,  exercise,  and  recreation,  and  avoiding  every¬ 
thing  ffikely  to  cause  congestion  of  the  head,  and  is  not  inconsistent  with 
lighkpuipgati ve s  and  such  medication  as  circumstances  may  indicate. 

Choice  between  these  opposing  methods  may  be  determined  by  the 
nt’s  general  condition.  If  the  health  should  be  such  as  to  contra- 
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indicate  the  treatment  by  bandage  and  close  confinement,  it  would  cer¬ 
tainly  be  unwise  to  enforce  it.  If  not  injurious  to  health,  it  is  most  suit¬ 
able  to  resort  to  it  at  the  outset.  The  supine  posture  need  not  be  rigidly 
insisted  on,  because  the  descent  of  the  fluid  to  the  bottom  of  the  eye  is 
best  promoted  by  the  upright  position.  On  the  other  hand,  there  can  be 
little  doubt  that  improvement  in  the  quality  of  the  blood  is  a  most  im¬ 
portant  aid  to  absorption,  and  hence  out-door  life,  travelling,  horseback 
exercise,  and  all  hygienic  advantages,  will  sometimes  be  the  manifestly 
proper  course.  Much  is  to  be  left  to  individual  judgment  on  this  topic. 
It  is  certain  that  customary  antiplilogistics  are  out  of  place,  except  when 
the  lesion  is  traumatic  or  the  effusion  is  hemorrhagic  ;  even  in  the  latter 
case  it  may  not  be  advisable.  Hypodermic  injections  of  muriate  of  pilo¬ 
carpine,  gr.  ^  to  gr.  •£,  have  been  lately  commended — in  some  cases  with 
good  result,  but  in  others  no  benefit  ensued.  Some  experiences  are  given 
by  French  and  German  writers  of  an  indecisive  character. 

Operative  treatment  has  been  resorted  to  for  many  years.  Yon  Graefe 
and  Bowman  punctured  the  sac  to  let  its  contents  diffuse  into  the  vitre¬ 
ous.  Some  gratifying  results  ensued,  but  rarely  were  they  permanent. 
Some  cases  were  rendered  worse  ;  I  have  had  two  such  unpleasant  expe¬ 
riences.  At  present  this  treatment  has  been  abandoned.  Wecker  intro¬ 
duced  a  gold-wire  suture  into  the  sclera.  This  has  not  found  general 
approval,  and  some  cases  of  destructive  irido-choroiditis  have  been  caused. 
Puncture  of  the  sac  through  the  sclera  was  done  in  1859  by  A.  Sichel,  and 
Has  been  repeated  since  by  Arlt,  Alfred  Graefe,  Hirschberg,  and  others. 
Wolfe  has  lately  called  attention  to  the  value  of  laying  open  the  conjunc¬ 
tiva  so  as  to  clearly  expose  the  sclera  before  puncture,  but  the  suggestion 
has  a  minor  value.  A  paper  by  Hirschberg,  reporting  ten  cases  of  scleral 
puncture,  authorizes  'the  conclusion  that  no  harm  is  done,  that  in  most 
cases  improvement  is  gained,  but  that  relapses  are  to  be  expected.  Wolfe 
gives  a  case  in  which  the  relief  was  complete,  and  hack  remained  fifteen 
months.  Higgins  reported  double  optic  neuritis  wi|hT^bretinal  effusion 
in  both  eyes,  and  in  one  tapping  was  done  once,  and  in  the  other  eye  was 
done  three  times,  and  in  neither  case  with  any  benefit. 

The  conclusion  would  then  seem  to  be  that,*  for  the  first  four  or  six 
weeks,  there  should  be  no  operative  interference.  That,  during  this  period, 
such  treatment  should  be  employed  as  the  general  condition  of  the  patient 
indicates,  and  this  may  comprise  both  ^he  pressure-bandage  and  muriate 
of  pilocarpine,  and  the  resort  to  hea^h-promotion.  Should  nothing  be 
gained  by  such  measures,  and  the(^i  Knal  fluid  have  descended,  scleral 
puncture  may  be  performed,  andpby  the  delay  no  harm  is  incurred,  be¬ 
cause  the  separated  membrane  generally  preserves  its  normal  character 
for  months.  The  puncture^ by  pushing  into  the  eye  obliquely,  in 
the  meridianal  direction,  iN^&oad  needle  or  narrow  iris-knife  upon  the  site 
of  the  effusion,  and  turning  it  so  that  the  fluid  shall  flow  out  with  the  aid 
of  light  pressure,  macmj^on  the  globe  with  the  finger  of  the  other  hand. 
The  patient  may  si^jjjp  or  lie  down,  and  turn  the  globe  far  up.  Care  must 
be  taken  to  locate^iie  effusion  correctly  before  puncture.  Mr.  Wolfe  first 
opens  the  co^jfSsgrava  and  holds  the  wound  apart  by  strabismus-hooks  be¬ 
fore  piercm^Wte  sclera.  By  the  first  method  the  fluid  spreads  beneath 
and  distenS^Mthe  conjunctiva,  and,  if  needful,  may  be  let  out  by  another 
punctureVbut  rarely  is  this  necessary. 

Th^Dis  no  objection  to  an  immediate  and  hasty  glance  at  the  inte- 
riox^of  the  eye  by  the  ophthalmoscope.  There  should  be  no  bleeding,  and 
^etina  should  not  have  been  wounded.  A  padded  bandage  should  be 
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applied,  tlie  patient  put  to  bed  for  a  few  days,  and  be  kept  for  three  or  four 
weeks  under  observation.  Usually,  no  important  reaction  follows.  The 
definitive  result  is  uncertain,  and  will  be  determined  by  the  precise  nature 
of  the  pathological  conditions  which  caused  the  lesion.  As  to  the  treat¬ 
ment  of  cataract,  consecutive  to  detached  retina,  it  offers  extremely  little 
encouragement.  I  have  consented  to  operate,  and  have  found  needling  re¬ 
sult  in  almost  no  absorption.  I  have  extracted  and  gained  the  object  of 
removing  an  objectionable  blemish  from  the  pupil  with  no  gain  or  loss  to 
sight.  It  is  to  be  expected  that  a  partial  detachment  would  by  the  neces¬ 
sary  wound  become  more  extensive ;  but  I  did  not  find  this  true,  in  at 
least  one  instance. 

Leber  reports  a  case,  shown  to  him  by  Stilling,  of  a  patient  who  had  had  five  at¬ 
tacks  of  detachment,  followed  each  time  by  complete  recovery. 


Glioma  Retina. 


Fungus  hcematodes  of  the  eye . — The  subjects  of  the  above  disease  are 
often  infants,  and  none  have  yet  been  recorded  whose  age  was  above  six¬ 
teen  years — the  great  majority  are  below  ten.  The  cases  are  usually 
discovered  by  a  bright  reflex  from  the  interior  of  the  eye,  which  arrests 
attention.  Both  eyes  may  be  implicated  simultaneously,  or  in  succession. 
There  will  have  been  no  preliminary  symptoms,  and  the  anterior  part  of 
the  eye  may  be  normal. 

The  appearance  varies  with  the  extent  of  the  growth.  When  observed 
early,  the  ophthalmoscope  or  oblique  illumination  will  detect  a  white  or 
yellow,  or  reddish  yellow  surface,  with  blood-vessels  whose  arrangement  is 
more  or  less  plexiform  and  unlike  the  retinal  circulation,  and  they  will  be 
minute,  or  possibly  very  scanty.  The  surface  ‘  ooth  or  nodu¬ 
lated.  Inspection  is  easy,  because  the  mass  ap  Le  nodal  point. 

The  retina  may  be  in  position,  or,  more  usually,  ed  by  effusion. 


The  vitreous  and  lens  are  clear.  As  the  tumor  sJdVs,  the  lens  is  pushed 


forward ;  the  pupil  becomes  sluggish  and  dila^I0Kmay  become  adherent ; 
the  anterior  chamber  is  shallow  ;  the  anterior" ciliary  vessels  are  distended. 
If  a  longer  duration  and  greater  growth  bS  ^lr|nitted,  the  coats  of  the  eye 
give  way  and  bulgings  appear.  Af terra me  the  growth  crops  out,  be¬ 
comes  ulcerated,  bleeds,  gives  forth  ys|hious  and  fetid  discharge,  and  a 
projecting,  hideous  tumor  may  be  formed.  Pain  begins  with  distention 
and  external  growth,  and  cachegt^symptoms  soon  arise.  Surrounding 
parts,  such  as  the  bones  of  thej (nkid  or  the  brain,  become  involved,  and 
metastasis  may  take  place  <i^G^kgr  parts  of  the  body.  Death,  either  by 
exhaustion  or  by  brain-dia@*N^  is  the  final  event. 

While  fatal  if  left  toTitself,  or  if  not  cut  short  at  an  early  period,  ex¬ 
perience  has  shown  th$fc*ar  very  early  removal  of  the  eye  may  save  life,  be- 
;he  disease  is  local.  We  have  many  authentic  cases 


I  have  knowledge  of  two  in  my  own  experience. 


When  relapsg  it  is  within  a  few  weeks,  perhaps  within  less  than  a 


month,  or  wiMh  three  months.  Several  children  in  the  same  family  have 
been  knowh^ib  be  affected.  Wilson  reports  eight  children  attacked,  of 
whom  tjAee  died  by  this  affection;  the  others  survived  (“Oph.  Hosp. 
Rep.SjfVlhe  most  usual  mode  of  death  is  by  extension  of  the  disease 

rain.  Should  a  relapse  occur,  a  fatal  issue 
is  given  in  which  the  patient  survived  after 
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The  pathology  of  the  growth  has  been  carefully  studied  by  Knapp, 
Hirschberg,  Delafield,  and  others.  It  consists  of  small  round  cells,  similar 
to,  but  not,  as  once  supposed,  identical  with  the  granular  layers  of  the 
retina,  with  a  scanty  amount  of  fibrous  tissue  and  numerous  blood-vessels. 
The  starting-point  is  most  frequently  from  the  external  granular  layer,  but 
it  can  begin  from  any  other  layers.  Delafield  remarks  that  the  disease  is 
anatomically  identical  with  small  round-cell  sarcoma,  and  might  be  so 
called.  Hirschberg  and  Bull  concur  in  this  view.  It  may  grow  outward 
or  inward,  more  frequently  the  latter.  Its  prevalent  mode  of  extension  is 
along  the  optic  nerve. 

Diagnosis. — There  are  several  possibilities  of  error.  1.  Glioma  should 
not  be  mistaken  for  choroiditis  metastatica.  In  the  latter  case  there  will 
be  a  history  of  a  preceding  sickness,  either  of  the  brain  or  of  the  spinal 
cord,  and  redness  of  the  eye  may  have  been  noticed.  The  eye  itself  will 
usually  show  a  shallow  anterior  chamber,  the  pupil  be  adherent  and  irreg¬ 
ular,  the  periphery  of  the  iris  retracted,  the  lens  pressing  against  it,  the 
globe  a  little  reduced,  tension  minus  ;  the  yellow  mass  may  be  vascular,  and 
the  retina  may  or  may  not  be  detached.  The  symptoms  and  history  of  an 
inflammation  are  the  clue.  It  is  conceivable  that  an  eye  having  glioma 
may  be  seen  during  the  period  of  glaucomatous  outbreak  and  the  exist¬ 
ence  of  deep  disease  never  have  been  recognized,  and  at  the  time  be  masked 
by  turbidity  of  the  media.  Wadsworth  reports  one  such  case,  where  the 
cornea  was  suppurating.  An  incision  to  relieve  the  suppuration  discovered 
the  tumor. 

2.  Kaab  ( Arch ./.  Oph.,  xxiv.,  iii.,  163)  gives  the  anatomical  description 
of  three  eyes  enucleated  as  gliomatous,  which  had  a  peculiar  deposit  of 
fibrous  tissue  behind  the  lens,  resulting  from  cyclitis  or  from  choroiditis. 
In  one  case  the  lens  and  iris  were  pushed  forward,  the  pupil  dilated  to  an 
extreme  degree  ;  there  was  a  greenish  white  reflex,  upon  which  red  streaks 
could  be  seen  ;  tension  a  little  plus  ;  slight  punctate  opadjV  of  the  cornea ; 
the  peri-corneal  and  ciliary  vessels  were  injected.  In  the*  other  two  cases 
the  facts  were  somewhat  different,  but  need  not  be  repeated.  In  all,  there 
was  increased  tension,  absence  of  inflammatory  toklmfe  in  the  anterior  part 
of  the  globe,  and  the  presence  of  a  light-colored/cspss  in  the  depth  of  the 
eye.  It  must  be  admitted  that  a  mistake  in  j^mgnosis  would,  under  such 
circumstances,  be  pardonable. 

3.  I  have  seen  two  cases,  in  young  in  which  there  were  intra¬ 

ocular  deposits,  resembling  glioma  in  mi  macroscopic  appearances,  which 
ultimately  terminated  in  the  disappeaigjhce  of  the  mass.  There  were  no 
signs  of  inflammation,  and,  for  wahipof  better  knowledge,  they  were  called 
cases  of  “  strumous  ”  deposit.  Qy 

4.  White  sarcoma  of  theJsdS^oia  n°t  usually  at  the  early  age 

when  glioma  occurs,  yet  I  one  such  case  recorded,  in  a  child  eight 
years  of  age.  f  V? 

Treatment. — Medication  is  useless,  and  the  only  safety  lies  in  the  earliest 
possible  removal  o£B&)globe,  with  as  much  of  the  optic  nerve  as  can  be 
excised.  There  isfSyteouragement  that  life  can  be  saved  if  the  disease  be 
extirpated  at  <a*T®c}y  date — the  operation  would  be  proper  at  a  later 
period  to  rqhl^^ain,  but  at  the  stage  of  fungus  growth  the  undertaking 
may  be  too  rajhiidable.  The  surgeon  will  act  according  to  his  discretion, 
in  viewoflML  the  circumstances.  Should  the  painful  condition  present 
itself  aR^|h<3ma  in  each  eye,  I  should  not  hesitate  to  enucleate  both,  if,  by 
so  d^kg,  a  fair  prospect  of  life  could  be  secured. 

remove  an  eye  which  is  the  seat  of  some  disease  that  resembles,  but 
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is  not  glioma,  is  a  needless  mutilation  ;  but  it  may  be  justly  argued  that  it 
is  better  to  err  on  this  side  than  to  fail  to  remove  an  eye  which  is  truly  at¬ 
tacked  by  this  formidable  malady. 

There  is  one  case  on  record  of  preservation  of  life  when  the  disease  re¬ 
appeared  in  the  orbit  and  was  again  removed.  All  its  contents  must  be 
taken  away,  and  the  walls  of  the  orbit  treated  with  chloride  of  zinc.  But 
the  expectation  is  against  recovery. 


? 
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CHAPTER  XVI. 


DISEASES  OF  THE  OPTIC  NEKYE. 


Hypercemia. — Apart  from  inflammations,  turgescence  of  the  capillaries 
and  of  the  larger  vessels  of  the  nerve  is  found  under  a  great  variety  of  con¬ 
ditions,  and  the  greatest  care  is  required  to  distinguish  from  each  other 
the  symptomatic  and  the  idiopathic.  By  far  the  larger  number  of  cases 
are  symptomatic.  Of  these,  the  majority  are  the  effect  of  fatigue  of  the 
accommodation,  as  found  in  hypermetropic  astigmatism,  spasm  of  the  ciliary 
muscle,  or  other  causes  of  asthenopia.  Another  cause  is  cerebral  hypere¬ 
mia,  more  particularly  of  the  meninges.  It  is  not  to  be  inferred  that  every 
case  of  cerebral  hyperemia  will  reveal  itself  in  congestion  of  the  optic 
nerve,  but  the  concomitance  occurs.  In  apoplexy,  the  nerve  may  be  deeply 
red,  and  it  may  be  pallid  ;  no  uniform  sequence  can  be  asserted,  as  was 
once  supposed.  In  cases  of  fracture  of  the  skull  (or  other  injuries)  hyper- 
semia  is  often  seen,  and,  in  general,  morbid  processes  at  the  base  of  the 
skull  are  apt  to  cause  optic  congestion,  if  not  inflammation.  It  is  not  safe 
to  argue  from  this  symptom  alone,  but  in  a  given  case  it  will  take  its  place 
among  other  phenomena,  and  often  have  decided  value  in  diagnosis.  With 
patency  of  the  foramen  ovale  of  the  heart  and  general  cyanosis,  venous  stasis 
in  the  optic  nerve  is  also  seen.  In  those  who  use  alq^hol  to  excess  the 
nerves  are  red.  In  plethoric  persons  there  is  always  fulness  of  the  optic 
circulation,  and  the  greatest  scope  must  be  allowM^for  anatomical  and 
physiological  varieties.  Hyperaemia  of  the  optic^erve  is,  therefore,  of  very 
uncertain  value  as  a  pathological  symptom.  /vv' 

Anaemia  of  the  optic  nerve  appears  simply  as  a  part  of  general  feebleness 
of  circulation.  A  temporary  arrest  of  escalation  occurs  in  some  cases  at 
the  beginning  of  an  epiletic  attack,  bu\J$Lecontrary  has  also  bgen  seen. 
Upon  an  attack  of  syncope  the  nervQj^become  pallid,  as  I  have  witnessed. 
In  cholera,  Graefe  found  the  curref©bi  blood  still  in  motion  through  the 
nerves  during  the  h  disease,  and  remarks  that  the  flow  in 

the  veins  was  interi  .  Both  arteries  and  veins  were  all  ex- 


.  tremely  small. 


Neuritis  Optica. 


In  describing*h^mmation  of  the  optic  nerve,  writers  are  accustomed 
to  lay  stress  on  presence  or  absence  of  swelling.  We  find  cases  in 
which  this  a  remarkable  degree,  and,  because  in  other  respects 

the  nerve  ihqVseem  not  much  altered  in  structure  or  function,  a  special 
name  ha^^en  devised  to  describe  it,  namely,  “choked  disc.”  So,  too, 
the  teraA  papillitis  is  used  to  express  inflammation  of  the  head  of  the 
nerv%Q)The  term  “choked  disc  ”  will  continue  in  use,  doubtless,  having 
come  to  us  from  Albrecht  v.  Graefe,  and  been  founded  upon  his  theory  of 
ausation ;  but  the  theory  has  been  given  up,  and  the  term  is  of  no  strict 
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pathological  value,  but  useful  as  a  colloquialism.  We  shall  coniine  our¬ 
selves  to  a  statement  of  the  appearances  of  the  optic  nerve  when  inflamed, 
and  later  discuss  the  subdivisions  and  etiology  of  the  lesions. 

We  have  capillary  hypersemia,  loss  of  transparency,  change  of  texture, 
blur  or  obliteration  of  outline,  swelling  and  tortuosity  of  veins ;  arteries 
sometimes  enlarged,  sometimes  reduced ;  there  may  be  hemorrhages.  Ac¬ 
cording  to  the  acuteness  of  the  process,  the  nature  of  the  effusion,  or  the 
stage  and  duration  of  the  disease,  we  may  have  very  dissimilar  pictures. 
Take  a  few  illustrations.  A  boy  with  syphilitic  iritis,  with  gummy  exuda¬ 
tion,  has,  after  a  little  time,  neuritis  optica,  the  media  being  unusually 
transparent.  The  nerve  is  slightly  swollen,  its  tissue  not  clear,  but  of  a 
pasty  look,  the  edges  not  blurred,  the  arteries  a  little  full,  the  veins  dis¬ 
tended  and  tortuous.  Here  there  is  plastic  infiltration  quite  abundant, 
and  smothering,  so  to  speak,  the  capillary  hypercemia  which  would  have 
been  expected.  In  the  other  eye,  at  a  later  time,  neuritis  also  occurred, 
but  the  nerve  was  red,  not  so  opaque  as  in  the  other  case,  more  swollen, 
and  both  arteries  and  veins  turgid  ;  the  nerve-edge  not  distinct,  although 
definable.  In  this  case  the  infiltration  was  less  intensely  plastic  and  more 
mixed  with  serum. 

In  certain  cases  of  oedematous  infiltration  (choked  disc),  we  have  swell¬ 
ing  measured  by  2,  3,  or  even  6  D;  the  mass  is  almost  globular,  and  shows 
an  extreme  degree  of  parallax  when  the  observer  shifts  his  point  of  new 
from  side  to  side.  The  substance  is  bright  red,  the  outlines  are  almost  or 
quite  obliterated,  and  fine  lines  radiate  into  the  retina ;  the  arteries  seem 
small,  and  the  veins  are  strangulated  (see  colored  plate,  Fig.  YHI. ).  Pulsa¬ 
tion  may  exist  in  the  veins,  and.  possibly  in  the  arteries.  In  some  cases 
the  surrounding  retina  is  much  infiltrated,  and  again  it 
not,  the  border  of  the  swollen  nerve  will  be  well  marked, 
in  size  greatly  emphasized. 

In  some  cases  the  small  vessels  are  extremely  al^uSdtinE,  while  the 
circulation  is  evidently  impeded,  because  they  wriggl^in  and  out  in  a 
manner  which,  suggests  the  head  of  Medusa  (see  cefipred  plate,  Fig.  IX.). 
Sometimes  minute,  or  even  considerable  hemor^jhj^s  appear. 

Another  class  of  cases  show  little  swelling  the  nerve  will  be  deeply 
red,  while  its  texture  will  no  longer  be  trftfSsJp^nt,  its  edges  will  have  a 
corona  of  fine  lines,  and  the  arteries  tai^-reins  will  be  turgid.  There 
may  in  this  and  other  cases  be  infiltratL^Salong  the  retinal  vessels.  If  the 
nerves  have  a  normal  excavation,  thisSaaay  be  recognized ;  but  it  is  not 
likely  that  the  lamina  cribrosa  cjuv^e  seen,  because  of  the  infiltration. 
(For  the  opaque  lines  along  tlievjQkls,  see  colored  plate,  Fig.  XVI.) 

Again,  more  extensive  flMg#s^an  arise  in  which  both  optic  nerves 
and  retinae  participate,  and yfire  swollen,  infiltrated,  and  liyperaemic,  while 
the  notable  fact  is,  thai/^lpte  or  buff-colored  specks  or  patches  appear  in 
the  retina,  both  in  the  neighborhood  of  the  optic  nerve  and  of  the  yellow 
spot.  They  may  be  flustered  in  radiating  streaks  in  the  latter  locality, 
such  as  are  found  ifl^muminuric  retinitis.  This  is  not  a  frequent  occur¬ 
rence,  but  on^i^me  case  is  on  record  by  Schmidt  (Archiv.  fur  Ophth., 
xv.,  iii.,  I  have  seen  the  same  condition.  The  lesion  now  re¬ 

ferred  to  is  it  is  true,  but  its  occurrence  without  albuminuria  com¬ 
pels  cauti^ta  in  assigning  the  etiology  of  an  ophthalmoscopic  picture. 

WMT&^riting  this  chapter  a  case  in  point  occurs,  in  an  unmarried 
andXelmate  looking  woman,  twenty-two  years  of  age,  who  was  brought  to 
nu^Wtice  by  Dr.  Shorter.  On  March  17th  she  was  taken  with  severe 
headache  and  vomiting.  The  headache  did  not  keep  her  from  sleep,  but 
20 
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she  was  obliged  to  go  to  bed.  About  a  fortnight  later,  Dr.  Shorter  found 
choked  discs  and  vision  f-jj-  in  each  eye.  For  six  weeks  there  has  been 
more  or  less  headache  with  some  vomiting,  and  vision  has  declined  to  J  g. 
A  week  ago  the  left  rectus  externus  became  paretic,  causing  distinct  con¬ 
vergent  squint.  Now,  in  each  eye  the  optic  nerve  is  a  mass  of  reddish 
gray  exudation,  with  glistening  patches  of  white  ;  its  diameter  doubled  ; 
its  height  equal  to  4  D;  the  macula  being  emmetropic  ;  its  border  fringed 
with  striae,  fine  vessels  and  hemorrhages  mingle  together  upon  it,  and  the 
veins  are  enormously  swollen  and  serpentine,  their  hollow  curves  dip 
under  the  tissue,  and  their  surface  everywhere  is  blurred  by  effusions; 
the  arteries  are  small,  and  also  tortuous.  Exudation  reaches  into  a  wide, 
surrounding  zone  of  retina,  and  on  the  horizon  stretches  half  way  to  the 
macula.  Around  the  yellow  spot  a  series  of  bright  yellowish  lines  are  ar¬ 
ranged  in  equidistant  radii  for  about  one-third  the  area  of  the  circle.  In 
the  light  eye  they  are  distinct  as  ever  seen  in  Bright’s  disease,  and  each 
one  is  broken  into  dots.  In  the  left  they  are  more  delicate,  continuous, 
and  fewer.  The  patient’s  urine  has  no  traces  of  albumen,  but  the  intra¬ 
ocular  apj)earances  are  such  as  would  correspond  to  the  most  flagrant  form 
of  albuminuric  neuro-retinitis.  At  the  same  time  the  weight  of  evidence 
is  strongly  in  favor  of  cerebral  tumor,  especially  as  impairment  of  the  left 
sixth  nerve  is  added  to  the  other  usual  symptoms. 

Figs.  XIV.  and  XV.,  colored  plate  2,  are  representations  of  a  case 
which  I  observed  of  neuro-retinitis,  which  exhibit  noteworthy  exudations. 
There  was  distinct  evidence  of  brain  disease,  and  none  of  kidney  lesions. 
Fig.  XIV.  was  during  the  early  stage,  Fig.  XV.  after  several  weeks  had 
passed. 

It  thus  appears  that  inflammations  of  the  nerve  and  retina  merge  into 
each  other,  and  may  exist  in  various  proportions.  It  has  been  noted  in 
some  cases  that  swelling  of  the  nerve  has  not  been  greatest  at  the  cen¬ 
tre,  but  at  the  margin,  and  has  left  the  centre  commisMively  depressed. 
Such  a  condition  has  been  called  perineuritis  (Galezmi^gkiJ,  but  we  have  no 
good  evidence  of  the  truth  of  the  assumption  tliatj&jfe  sheath  of  the  nerve 
is  the  starting-point  of  the  disease. 

Such  are  some  of  the  pictures  of  optic 
fully  delineate  what  only  the  pencil  can  dejpck 

When  acute  processes  are  abating,  ojffifeSN^eatures  come  out. 
tions  of  the  nerve  may  have  a  gray  opacity,  from  formation  of  connective 
tissue,  and  another  part  be  red.  Th^S^ases  of  most  acute  infiltration  may 
by  slow  gradations  pass  into  a  gray  Wbuff,  into  a  bluish  or  white  color,  and 
the  result  be  connective-tissua^&^elopment  and  atrophy  of  nerve-struc¬ 
ture.  On  the  other  hand,  jj©Sfcissue  may  regain  transparency  and  its 
normal  hue. 

The  length  of  time  rpjpfced  for  the  culmination  of  acute  neuritis,  and 
for  its  entire  retrogre^sijhf  is  impossible  to  be  determined.  Months  may 
usually  be  counted on^md  Matthewson  (“Trans.  Fifth  Internal  Oph.  Con¬ 
gress,”  p.  63, 187fl|^ports  a  case  of  choked  discs  in  which  the  optic  nerves 
remained  in  std^^uo  for  three  years.  As  above  stated,  the  termination 
may  be  in  coiSpIete  recovery,  or  in  partial  or  total  atrophy  of  the  nerve- 
fibres.  A^tiafeof  swelling,  with  a  white  and  apparently  flocculent  texture, 
sometinm^remains a  long  time,  and  this  has  suggested  the  term  “woolly” 
as  a scription  of  it  (see  colored  plate  2,  Fig.  XV.),  (Hulke).  Grad- 
uaJlySyle  \ welling  subsides,  and  may  eventuate  in  concavity.  The  borders 
fo^ome  time  remain  fuzzy  and  obscure,  but  at  length  the  choroidal  mar- 

comes  out  black  and  distinct.  White  lines  bordering  the  vessels  con- 
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tinue  for  a  period,  and  at  length  may  disappear  (see  colored  plate  2,  Fig. 
XVI.)*  If  a  case  be  noted  for  a  sufficient  time,  the  atrophic  appearances 
succeeding  severe  optic  neuritis  will  in  nowise  differ  from  those  which 
are  seen  in  cases  of  primary  atrophy  of  the  nerve.  It  has  been  thought 
that  a  distinction  could  be  made  in  this  regard,  but  if  sufficient  time  be 
allowed,  both  processes  will  bring  about  the  same  ophthalmoscopic  result. 
During  a  considerable  epoch  we  may  with  some  confidence  say  that  the 
atrophy  in  progress  has  been  preceded  by  inflammatory  conditions.  This 
fact  bears  upon  the  question  of  the  concurrence  of  brain  disease. 

Subjective  symptoms  are  often  vague.  Phosphenes  and  limitation  of 
the  field  and  scotoma  may  be  present  or  absent ;  hemianopsia  may  exist  as 
a  complication  in  special  cases.  Knapp  has  called  attention  to  a  measur¬ 
able  enlargement  of  the  blind  spot.  Impairment  usually  occurs,  but  what 
is  most  remarkable,  there  may  be  very  little  or  no  interference  with  vision. 
Emphasis  must  be  laid  upon  this  notable  fact.  For  some  time  after  the 
first  cases  of  distinct  optic  neuritis  without  injury  to  sight  were  reported, 
the  statement  was  received  with  incredulity.  The  simple  reason  was,  that 
inspection  of  the  optic  nerve  was  not  made  until  the  patients  complained 
of  damaged  vision.  Inasmuch  as  the  larger  proportion  of  cases  of  optic 
neuritis  arise  in  consequence  of  brain  disease — especially  tumors,  whose 
symptoms  are  often  obscure — it  need  not  be  said  how  ready  we  should 
be  to  seize  upon  a  symptom  so  important.  In  presence  of  intra-cra- 
nial  disease,  it  follows  that  an  ophthalmoscopic  examination  is  indispen¬ 
sable.  Complaint  of  loss  of  sight  is  not  required  to  justify  it  any  more 
than  in  cases  of  albuminuria  ;  for  both  the  one  and  the  other,  ophthalmo¬ 
scopy  should  be  routine  practice.  The  examination  should  be  repeated  at 
intervals,  notwithstanding  it  may  have  been  negative,  because  the  time  at 
which  the  optic  neuritis  may  appear  is  undetermined.  When  this  shall 
be  adopted  at  hospitals  as  a  prevailing  rule,  we  may  h^e  to  arrive  at  a 
solution  of  some  of  the  obscurities  which  yet  surrouffirt^ie#  pathology  and 
true  significance  of  optic  neuritis. 

In  the  great  majority  of  instances  both  optic  «0Ves  are  inflamed,  and 
this  is  almost  the  rule  where  intra-cranial  affocrons  are  the  cause.  But 
cases  of  one-sided  neuritis  occur  in  which  t^Vsymptoms  clearly  indicate 
intra-cranial  lesions.  Such  cases  are  notedsl^uagnus,  Pagenstecher,  Fieu- 
zal,  etc.  I  have  a  woman  now  under  ob^raanon  with  this  condition.  We 
also  have  six  cases  of  cerebral  tumSt  recorded,  in  which  only  one  optic 
nerve  was  affected,  viz.,  one  by  Reic|Pj  (details  not  given),  two  by  Hugh- 
lings  Jackson,*)*  one  by  Pooley,J  /me  by  Parinaud,§  and  one  by  Bouchut.|| 
But  for  monocular  neuritis  we  are  usually  to  seek  the  cause  in 

the  orbit,  or  at  least  below  tmM^bic  chiasm.  It  is  common  in  such  in¬ 
stances  to  have  other  ner^Mnvolved.  I  have  seen  the  third  and  fourth 
combined  with  the  ouiicQjnd  the  lesion  was  doubtless  at  the  sphenoidal 
fissure.  I  have  also  ^se^n  neuritis  optica  associated  with  paresis  of  the 
rectus  internus  muscleTand  the  attendant  exophthalmus  and  pain  indi¬ 
cated  the  situational  the  disease  to  be  in  the  orbit. 

While  inflan@ition  of  the  optic  nerve  does  not  in  itself  produce  pain, 
it  is  in  a  gi^Gkimber  of  cases  dependent  upon  causes  which  give  rise  to 
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*  Klin.  Monatsblatfcer  (Zehender),  vol.  xii. 
f  Ophth.  Hosp.  Reports,  vii. 

%  Arch,  fiir  Oph.  und  Otol.,  Bd.  vi.,  p.  27. 
g  Annales  d’Oculistique,  lxxxii  ,19,  1879. 

||  Bouchut :  Ophthalmoscopie  Medicale,  p.  14h 
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severe  suffering,  and  these  may  be  either  in  the  orbit,  in  the  head,  or  in  the 
general  system. 

Etiology  of  neuritis  optica. — As  local  causes,  we  have  in  the  orbit  cellu¬ 
litis,  either  primary,  or  as  the  effect  of  erysipelas,  periostitis,  tumors,  or  in¬ 
juries.  As  general  causes,  we  have  disease  of  the  brain,  of  the  kidneys,  dia¬ 
betes,  syphilis,  uterine  disease,  disturbances  of  menstruation,  typhoid 
fever,  lead-poisoning,  cerebro-spinal  meningitis,  great  loss  of  blood,  etc. 

But  intra-cranial  disease  is  the  most  frequent  cause,  and  is  said  to 
cover  four-fifths  of  the  cases  (Mauthner).  We  find  it  in  meningitis,  both 
tubercular,  acute  and  chronic ;  in  abscess,  in  pachymeningitis,  in  menin¬ 
gitis  basilaris,  but  not  usually  in  hydrocephalus,  either  external  or  internal, 
and  pre-eminently  do  we  find  it  in  intra-cranial  tumors.  The  way  in  which 
the  nerve  becomes  inflamed  in  cases  of  intra-cranial  lesion  has  been  the 
subject  of  much  discussion  and  of  diverse  theories.  Two  ways  are  recog¬ 
nized  as  the  direct  physical  route,  one  by  way  of  the  nerve-sheath,  and  the 
other  by  the  nerve-trunk.  The  latter  seems  obvious,  and  is  called  neuritis 
descendens  ;  the  former  seems  to  be  more  frequent,  and  its  explanation 
has  excited  the  chief  discussion.  It  was  observed  by  Stelwag  (“  Ophtlialm.,” 
Bd.  II.,  p.  618,  1856:  Hydrops  nervi  optici),  and  later  by  Yon  Ammon 
(1866)  that  the  sheath  may  be  distended  into  a  conical  form  just  behind 
the  bulb.  Schwalbe  (1869)  showed  that  the  intra-vaginal  space  was  con¬ 
tinuous  with  the  arachnoid  cavity,  and  that  lymphatics  run  into  the  head  of 
the  nerve  from  the  sheath.  Schmidt  and  Manz  and  others  quickly  took 
the  ground  that  here  was  the  channel  by  which  the  morbid  process  ad¬ 
vanced  from  the  brain  to  the  papilla.  Their  conclusion  was  that  papil¬ 
litis  results  from  effusion  which  has  trickled  into  the  op tic-sheath  from 
the  arachnoid  cavity.  As  a  fact,  the  sheath  seldom  shows  signs  of  inflam¬ 
mation.  An  exceptional  case  of  peri-neuritis  is  given  by  Alt,  caused  by 
meningitis,  the  cavity  of  the  sheath  being  obliterated  by  ex^Aation  of  fibrin 
and  round  cells.  But  generally  there  is  simply  dropsy,  ^MT%iat  near  the 
globe.  It  has  been  assumed  that  the  serous  effusion  c|M§d  the  papillitis, 
but  it  is  not  proven  that  the  papillitis  may  not  causevlne  effusion.  That 
the  lymph  may  have  a  degenerating  effect  on  the  Ji|kes  in  the  papilla  has 
been  rendered  probable  (see  Kuhnt :  Von  GraeM&*Archives,  xxv.,  iii.,  256), 
but  that  does  not  concern  the  question  as  t^wlScli  comes  first  in  order  of 
causation,  the  papillitis  or  the  dropsy.  T^jpreient  all  the  facts  and  con¬ 
siderations  which  belong  to  this  topic  wWld  involve  a  long  discussion,  and 
I  shall  try  to  state  in  condensed  form  Latest  views  and  researches. 

The  first  theory  was  that  of  Yoin^rraefe,  to  wit:  that  intra-cranial  pres¬ 
sure  acting  upon  the  cavernous  skhraf  caused  stasis  in  the  ophthalmic  vein, 
and  hence  the  swelling.  Thjs  /tragry  has,  for  various  good  reasons,  been 
laid  aside.  The  second,  which  - grill  has  supporters,  is  that  the  papillitis 
comes  from  percolation  affi^jirom  the  arachnoid  space  through  the  sheath- 
space,  and  causes  choking  pfthe  lymph-vessels.  The  third  originated  with 
Benedikt,  in  1868,  who  has  restated  it  with  additional  argument  in  1876, 
and  it  is  favored  by^^Sthner  (“  Yortrage,  Gehirn  und  Ange,”  p.  566, 1881). 
It  assumes  that  fr^m*  different  parts  of  the  brain  an  irritation  is  propagated 
to  the  vaso-m^q^nerves  which  govern  the  vessels  of  the  papilla,  and  cause 
the  effusion^in  it  and  also  within  the  sheath.  This  theory  makes  the 
sheath- drops^ the  consequence  of  the  papillitis,  while  the  second  (Schmidt) 
makesfr>*J^  cause  of  the  papillitis.  For  an  admirable  review  of  the  ques¬ 
tion  snrto  1875,  see  a  paper  by  Loring  (Am.  Journal  Med .  Science ,  p.  361, 
OchQ675.)  Hughlings  Jackson  (Med.  Times  and  Gaz .,  p.  311,  March  19, 
))  refuses  to  accept  Benedikt’s  theory,  but  offers  an  explanation  which 
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seems  to  differ  from  it  more  in  terms  than  in  ideas.  He  says  that  a  tumor 
or  other  irritating  cause  first  excites  an  instability  in  the  gray  matter  sur¬ 
rounding  it,  and  that  this  leads  to  discharges  upon  the  vaso-motor  nerves, 
which  produce  contraction  and  dilations  of  the  vessels  of  the  optic  nerve, 
i.e.j  inflammation.  He  also  quotes  Pagenstecher’s  words  (“  Oph.  Hosp. 
Reports,”  p.  162,  1873),  which  really  adopt  Benedikt’s  theory.  Fourthly, 
Parinaud  {Annales  d' Oculistique,  p.  26,  1870)  takes  the  ground  that  in  every 
case  of  papillitis  there  will  be  found  oedema  of  the  brain-substance — that  is, 
interference  with  the  lymph-circulation — and  that  this  is  propagated  to  the 
head  of  the  nerve  either  by  its  trunk  or  through  its  sheath,  and  occasions 
the  swelling.  He  says  that  in  most  cases  there  will  be  intra-ventricular,  or 
subarachnoid  effusion,  or  both. 

As  to  Schmidt’s  theory  of  what  Mauthner  calls  transportation  of  fluid, 
cases  are  recorded  of  papillitis  without  any  dropsy  of  the  sheath,  and  a 
notable  one  is  by  Treitel  {Arch,  fur  Oph.,  xxvi.,  p.  105,  1880),  and  the 
same  is  asserted  by  Parinaud  (Iqc.  cit.),  1879.  He  (Parinaud)  says  that 
the  lymphatics  of  the  lamina-cribrosa  are  not  easily  filled  by  fluid  injected 
from  the  cavity  of  the  sheath,  but  that  the  injection  must  be  made  under 
the  internal  sheath,  where  we  come  into  the  lymphatic  system  of  the  nerve- 
trunk,  and  this  view  he  supports  by  experiments.  A  communication  exists 
between  the  lymphatics  of  the  lamina  cribrosa  and  of  the  sheath-cavity,  but 
the  vessels  are  few.  That  the  quantity  of  fluid  usually  found  in  the  sheath 
is  small,  that  it  seldom  fills  the  whole  distance  between  the  eye  and  the  apex 
of  the  orbit,  and  that  it  concentrates  in  a  conical  shape  at  the  globe — all 
these  facts  militate  against  the  theory  of  transportation.  On  the  other 
hand,  Manz  has  shown  that  in  acute  meningitis  it  is  common  to  find  dropsy 
of  the  sheath,  but  seldom  does  papillitis  occur. 

The  assumption  that  oedema  of  the  brain  is  the  immedi^e  occasion  of 
papillitis,  is  not  opposed  by  any  known  facts.  It  is  fa^o^etiby  the  cases 
which  do  not  easily  find  explanation  by  other  theovjp&J  For  instance, 
there  are  cases  of  tumor  of  the  brain  without  optic  jp»ritis.  Reich  gives 
one  without  details  ;  Hughlings  Jackson  cites  om^Cptumors  in  each  cere¬ 
bellar  lobe,  and  also  one  in  a  cerebral  hemisplje©*Jfed.  Times  and  Gaz.) ; 
Parinaud  details  one  in  the  left  spheno-fron|SVibbe  of  large  size  {Annal. 
d’Ocid.,  vide  supra,  p.  19).  These  cases  ^r^jjjhsjrd  to  explain  on  the  theory 
of  vaso-motor  irritation  of  Benedikt,  befcauJsetumors  in  these  sites  have,  in 
other  cases,  caused  the  neuritis.  It  hasNhappened  that  only  one  eye  has 
been  the  seat  of  papillitis,  when  therb'was  cerebral  tumor.  Hughlings 
Jackson  has  two  cases,  each  in  the(^rebral  hemisphere,  and  the  opposite 
nerve  affected ;  Pooley  has  one  ^xse,  and  the  nerve  on  the  same  side 
was  affected ;  Bouchut  ha^Jfe  case,  where  the  left  pedunculus  cere¬ 
bri  was  the  seat  of  a  larg^&bro-plastic  induration  (“  Ophthalmoscopie 
Medicale,”  p.  142,  187(tf7  The  size  of  the  tumor  is  of  no  account  in  the 
production  of  papillitisS*reither  is  its  situation.  Both  large  and  small 
tumors,  and  when  located,  will  cause  the  lesion.  Acute  meningitis 
ranks  next  to  tumpi!^  m  frequency  of  production  of  papillitis.  Tubercular 
meningitis,  in  ^^^minority  of  cases,  has  this  effect.  Garlick  reports 
swelling  of  tftN^isc  in  fourteen  out  of  twenty-four  cases  of  autopsies  (“  Med. 
Chirurg.  Trh^s.,”  lxii.,  447,  1879),  but  the  degree  was  generally  small,  and 
other  au4|k)rs  do  not  lay  stress  upon  it.  He,  however,  finds  changes  in  the 
optic^^pln  eighty  per  cent,  of  the  cases  of  tubercular  meningitis — that 
is,  fitaefoe mia  and  effusion.  In  hydrocephalus  there  is  generally  atrophy 
qljfiae  nerve,  but  in  some  cases  acute  oedema  has  been  found  (Parinaud, 
w.  cit.,  p.  14).  The  readiness  with  which  the  bones  of  the  skull  yield  to 
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the  internal  pressure,  accounts  for  the  ordinary  absence  of  optic  oedema, 
while  the  pressure  of  the  intra-ventricular  fluid  on  the  chiasm  and  optic 
centres  favors  the  production  of  atrophy  of  the  nerves. 

Reich  (Zehender’s  Klin.  Mon.,  xii.,  274,  1874),  who  collected  forty-five 
cases  of  cerebral  tumor  with  ophthalmoscopic  appearances,  and  autopsy, 
says  that  three  cases  did  not  exhibit  neuritis  or  any  optic-nerve  alteration. 
It  should  be  added  that  this  symptom  often  occurs  late  in  the  progress  of 
cerebral  tumors.  Jackson  gives  the  autopsy  of  a  man  who  had  symptoms 
of  tumor  for  nine  years,  and  it  was  only  within  six  weeks  of  death  that 
papillitis  appeared. 

It  has  also  been  known  to  run  its  course  and  to  get  well  before  death 
occurred  ;  but  the  rule  is  to  the  contrary.  Gowers  says  that  four-fifths  of 
the  cases  of  cerebral  tumor  have  neuritis.  It  occurs  too  in  abscess  of  the 
brain,  but  very  seldom  in  abscess  of  the  cerebellum.  Among  twenty- 
three  cases  of  choked  disc,  with  autopsy,  Jackson  found  tumors  seventeen 
times,  abscess  three  times,  apoplexy  twice,  softening  once.  Cerebral  hem¬ 
orrhage  rarely  causes  papillitis.  It  has  been  seen  in  some  cases  of  lead¬ 
poisoning  in  which,  according  to  Parinaud,  the  brain  is  affected  by  oedema. 

With  all  the  above  facts  before  us,  it  would  appear  that  cerebral  oedema 
may  fairly  be  regarded  as  a  link  in  the  chain  of  causation,  and  this  theory 
certainly  is  more  intelligible  than  the  vaso-motor  theory.  It  does  not  ex¬ 
clude  the  concurrence  of  direct  transmission  of  fluid  by  the  sheatli-cavity, 
for  this  does  occur ;  but  it  connects  the  lymphatics  of  the  optic  trunk 
with  those  of  the  brain,  and  founds  an  explanation  upon  recognized  ana¬ 
tomical  data.  Whatever  can  excite  cerebral  oedema,  general  or  local,  may 
cause  papillitis  ;  and  if  this  should  not  occur,  the  optic  lesion  would  be 
wanting.  It  must  be  remembered,  in  this  connection,  what  influence  effu¬ 
sions  into  the  ventricles  may  have  in  producing  obstruction  in  the  lymph- 
circulation,  and  this  is  present,  as  a  rule,  in  cases  of  paffilfips. 

Jackson  says  he  has  seen  optic  neuritis  in  atroph.v^Jiie 
bears  hard  upon  the  theory  of  Parinaud.  In  th^ 


brain.  This 
ting  state  of  our 


knowledge  we  may  hold  the  theories  subjudice  amfVait  for  further  facts  ; 
but  those  above  stated  prove  that  the  examin^l©1  ^ie  nerve  is  of  im¬ 
portance  ;  and  also  show  that  we  are  not  atftfifcfrized  by  the  state  of  the 
nerve  to  attempt  to  decide  where  the  disease  is  located,  nor  what  may  be 
its  nature.  We  are  compelled  to  put  all  fibe^ymp  toms  together  and  from 
the  sum  total  to  form  our  diagnosis.  jfc£hithner  ventures  the  assertion  that 
swelling  of  the  disc,  amounting  to  -±-oS».  (  +  £),  is  indicative  of  tumor. 

The  form  of  inflammation  call^^ieuritis  descendens,  is  more  common 
than  the  above,  and  presents  onJJiJhe  usual  tokens  of  inflammation,  viz., 
hyperaemia  and  infiltration  ^j^ater  or  less  degree.  It  needs  no  special 
description,  and  offers  no^pe*ftliarities  or  difficulties  in  explanation.  It 
may  or  may  not  be  con^urrfent  with  brain-disease,  and  its  existence  is  per¬ 
fectly  authenticated.  ^ 

The  pathological  J&eptomy  of  choked  disc  consists,  as  would  be  expected, 
in  serous  effusion fmiich  separates  the  fibres  from  each  other,  leaving  wide 
spaces  betweenfwem,  in  an  increase  of  blood-vessels,  especially  veins, 
sometimes ^^thorrhages,  and  if  the  disease  be  long  in  duration  we  have 
increase  of  collective  tissue  and  atrophy  of  nerve-fibres.  The  most  signal 
alteration's  a  peculiar  varicose  swelling  of  the  nerve-fibres  :  they  may  be- 
Shaped,  beaded,  or  like  ganglion-cells  with  granular  contents. 
Changes  are  the  same  as  those  which  are  found  in  albuminuric  retinitis, 
lother  form  of  neuritis  is  the  interstitial,  which  is  by  far  the  most 
Juent,  and  may  be  primary,  or  succeed  the  oedematous  condition  just 
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described.  There  is  enormous  cell-infiltration  and  increase  of  connective 
tissue,  affecting  both  the  neuroglia  of  the  nerve-fibres  and  their  intervening 
trabeculae.  Bound  cells  surround  the -fibres  and  the  blood-vessels,  and 
the  latter  are  often  greatly  increased  in  numbers  and  cause  extreme  swell¬ 
ing  of  the  papilla.  As  the  round  cells  subsequently  develop  into  connective 
tissue,  which  undergoes  shrinking,  the  blood-vessels  and  nerve-fibres  in 
turn  diminish  or  disappear,  and  atrophy  ensues.  According  to  Alt,  whose 
description  is  what,  in  the  main,  is  being  followed,  two  kinds  of  atrophy 
occur.  In  one  of  them  the  nerve-fibres  become  simply  thinner,  and  we  find 
lying  between  them  fatty  cells,  probably  neuroglia- cells  undergoing  re¬ 
gressive  metamorphosis.  In  the  other  form,  the  nervous  element  is  rep¬ 
resented  by  a  grumous  substance,  formed  of  molecular  fat-drops,  that  is 
detritus.  This  change  may  involve  much  or  little  of  the  nerve-structure, 
and  it  may  at  any  stage  become  stationary,  or  be  continuously  progressive. 

The  optic  layer  in  the  retina  also  becomes  thin,  while  perivasculitis  and 
interstitial  retinitis  are  observed.  The  sheaths  of  the  nerve  may  be  in¬ 
flamed  and  hypertrophied. 

In  some  cases  of  extreme  hemorrhage  at  the  base  of  the  skull,  whether 
spontaneous  or  after  injury,  blood  has  penetrated  the  optic-sheath. 

Acute  myelitis  has,  within  a  few  years,  been  found  to  be  accompanied  by 
affections  of  sight.  The  first  case  was  published  by  Steffan  and  Erb, 
another  by  Dr.  Seguin,  of  this  city,  and  I  have  joined  Dr.  Seguin  in 
contributing  another.  The  eye-symptoms  are  those  of  acute,  but  mode¬ 
rate,  neuritis  optica,  with  remarkable  impairment  of  the  visual  field  and 
of  central  vision.  There  may  be  entire  loss  of  direct  sight ;  there  may 
be  any  kind  of  irregularity  in  the  fields,  including  total  abolition  on  both 
sides  or  affection  of  one  only ;  there  may  be  repeated  recoveries  of  sight 
and  relapses.  The  singular  peculiarity  of  the  cases  has  been  that  vision, 
both  direct  and  indirect,  should  undergo  such  great  and  u^texpected  varia¬ 
tions.  The  lesion  of  the  cord  was  in  its  lower  and  tfidale  portions,  as 
was  fully  manifested  by  symptoms  of  the  bladder  a©PUie  lower  limbs. 
No  explanation  of  the  optic  neuritis  has  been  offset;  although  we  may 
bear  in  mind  that  a  root  of  the  tractus  has  boei^waced  by  Stilling  into 
the  crus  cerebri  at  the  red  nucleus  of  the  The  agency  of  the 

sympathetic  nerve  has  been  invoked  to  expMn)tne  optic  neuritis,  but  this 
is  nothing  better  than  surmise.  All  thAcdkek  have  gotten  well,  both  in 
respect  to  sight  and  to  the  function^ oixlie  cord.  In  my  own  case, 
large  doses  of  iodide  of  potassium  ^pre  employed,  gradually  reaching 
three  hundred  grains  daily,  and/jpere  well  borne.  The  case  occupied 
about  four  months  in  its  evolutiafcS  * 

Neuritis  optica  may  occur^ragy  age,  and  even  congenital  cases  have 
been  seen.  When  childr&^£re  attacked,  which  is  not  uncommon,  the 
cause  is  usually  intra •cpms and  most  frequently  it  is  due  to  some  type  of 
chronic  meningitis.  TJhelcases  may  be  of  considerable  duration,  and  the 
results  may  be  little>jr  severely  damaging  to  sight.  The  disease  in  adults 
frequently  has  a  c^&l3ic  course,  although  the  acute  type  is  most  common. 
Persons  may  be,^$icked  more  than  once,  and  there  may  be  good  recover}". 
Such  cases  af^V^nerally  syphilitic,  and  at  present  I  have  one  under  obser¬ 
vation.  T^eNnan  has  had  two  attacks  in  each  eye.  From  the  first  he 
fully  reccrve^ed,  and  now  is  getting  well  from  the  second. 

T^he^pto gnosis  in  regard  to  sight  is  in  the  large  proportion  of  cases 
unfovSijjJbre.  But  it  is  necessary  to  carefully  weigh  the  general  symptoms, 
anQo  form,  if  possible,  a  proper  notion  of  their  connection  with  the  eye. 
(&0  progressive,  or  permanent,  or  essentially  destructive  cause  can  be  dis- 
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covered,  it  is  fair  to  believe  that,  in  many  cases,  a  valuable  degree  of  sight 
may  be  retained. 

Treatment . — In  many  cases  of  intra-cranial  disease  the  lesion  of  the 
optic  nerve  receives  no  special  attention,  and  does  not  demand  it.  Being 
symptomatic,  its  fate  is  bound  up  with  that  of  the  dominant  disorder.  It 
is,  however,  true  that  full  doses  of  iodide  of  potassium  are  very  frequently 
appropriate  both  for  the  eye-  and  the  brain-trouble,  especially  if  the  latter 
be  chronic.  In  other  cases  bromides  are  clearly  indicated  by  the  cerebral 
phenomena,  and  they  will  not  be  less  suitable  because  the  optic  nerve 
may  be  implicated.  On  the  other  hand,  should  some  other  cause  be 
active,  such  as  uterine  or  menstrual  disarrangement,  or  there  be  great  de¬ 
bility,  iron  and  tonics  may  be  called  for,  but  no  special  suggestions  are  de¬ 
manded  because  of  the  nerve-lesion.  Local  depletion  by  leeches,  artificial 
or  natural,  is  of  small  value.  There  is  generally  no  photophobia,  neverthe¬ 
less  the  force  of  custom  usually  directs  the  'wearing  of  shaded  glasses. 
Cases  of  syphilitic  lesion  will  require  mercurials  and  iodides,  according 
to  the  phase  of  the  disease  ;  both  are  usually  needed,  and  the  dose  of  the 
latter  may  in  some  cases  have  to  be  very  large.  We  may  have  the  direct 
effects  of  syphilis  upon  the  nerve,  or  its  remote  effects  through  lesion  of 
the  brain.  In  the  latter  case,  the  visible  alterations  of  the  nerve  may  seem 
quite  out  of  proportion  to  the  brain-symptoms,  and  even  to  the  tokens  of 
impaired  sight,  both  in  visual  acuity  and  in  the  field.  The  nerve-disc  may 
be  scarcely  swollen,  be  but  little  infiltrated,  and  the  hyperemia  moderate. 

Neuritis  in  albuminuria  or  glycosuria  simply  calls  for  greater  effi¬ 
ciency  in  the  use  of  such  remedies  as  may  combat  the  general  disorder, 
and  the  same  remark  applies  to  all  the  conditions  of  a  constitutional 
or  remote  kind  under  which  this  ailment  occurs.  While  the  lesions 
sometimes  come  with  precipitous  haste,  and  at  other  times  are  slow  in 
reaching  their  climax,  in  all  cases  recovery  is  deliberate,  and  may,  when 
it  does  take  place,  be  protracted  through  months.  If,  aa^he  other  hand, 
atrophy  ensue  to  a  greater  or  less  extent,  as  is  most  drobable,  the  indica¬ 
tion  will  be  to  stimulate  to  their  best  activity  simKbf  the  nerve-fibres 
as  remain  intact,  by  strychnia,  phosphorus,  and  QtfSj^Mver  oil.  Sometimes 
iron  and  arsenic  are  useful.  This  matter  will  Wwain  referred  to  under 
the  head  of  atrophy  of  the  nerve. 

Orbital  neuritis  optica.  —  Certain  cases  ortsWof  sight  occur  whose  symp¬ 
toms  lead,  by  exclusion,  to  the  hypothesiKijaat  the  orbital  portion  of  the 
optic  nerve  is  the  only  part  involvuos^  Graefe  first  suggested  this  ex¬ 
planation.  Usually  but  one  eye  is  affc&ed.  The  damage  to  sight  may  be 
either  complete  or  partial ;  it  may(^  entirely  lost  in  a  few  hours,  or  within 
a  few  days.  There  will  be  no  Tx^Slthough  headache  is  a  possibility.  By 
the  ophthalmoscope  the  ne^ve  looks  nearly  normal.  The  pupil  is  active. 
There  are  no  brain  symf^his,  and  no  albuminuria  and  no  hysteria. 
With  this  absence  of  m^]^M  opthalmoscopic  signs  and  of  brain- symptoms, 
the  orbital  part  of  the  iWve  is  supposed  to  be  the  seat  of  inflammation. 
We  have  never  yehhSd  an  opportunity  to  verify  the  diagnosis  by  autopsy. 
The  following  ca^\vill  illustrate  the  features  and  history  of  the  trouble  : 


Mrs.  M. ,  our  years  of  age,  wife  of  a  Methodist  clergyman  in  New  Jersey, 

came  to  me  oi^lSkcember  12,  1878.  Has  been  married  thirteen  years,  has  one  child,  is 
in  good  he&tlv  except  slight  indigestion  and  occasional  rheumatic  pains.  The  last 
menstjawijt?^  was  four  days  too  soon.  In  right  eye  Y.  ;  in  the  left  merely  sees 
mo\reme>^J  or  the  hands  on  the  outer  side  of  the  field.  Six  days  ago,  on  awaking  in 
thepk^rning,  she  found  that  the  left  eye  only  had  ability  to  discern  the  situation  of 
JOT*  dow.  By  noon  this  had  been  lost  for  the  central  region,  and  remained  only  in 
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the  extreme  temporal  part  of  the  field,  as  found  on  my  first  examination.  The  pupil 
is  normal,  no  headache  and  no  head  symptoms,  but  had  “  a  feeling  of  deadness  about 
the  brow  and  the  opening  of  the  orbit.”  Menstruates  about  every  three  weeks,  and 
flows  copiously.  By  opthalmoscope  find  the  optic  nerve  injected,  and  a  little  swollen 
and  indistinct  on  all  sides,  except  on  the  outer  part,  the  veins  a  little  enlarged,  the 
arteries  rather  small.  All  the  retina  rather  hazy.  Lesions  greatly  out  of  proportion  to 
the  loss  of  visual  function;  patient  put  upon  iodide  potass.  After  a  week  she  began 
to  gain  a  little  better  perception — slowly,  the  improvement  continued.  She  took  the 
iodide  for  about  four  weeks,  but  no  notes  were  taken  until  six  months  passed,  when  in 
right  eye  V.=f$,  left  eye  V.  =  The  nerve  was  decidedly  pale,  veins  large,  arteries 
unchanged,  and  near  the  macula  were  many  whitish  dots.  Color-perception  very  de¬ 
ficient  :  leaves  on  the  trees  appear  black,  and  the  only  color  which  she  readily  recog¬ 
nizes  is  yellow.  In  November,  1879,  viz.,  eleven  months  from  the  beginning,  find 
O.  D.  with  +  48  c.  90°  V.  O.  S.  +  b0  c.  90 J  V.  =  visual  field,  0.  S.  normal,  color- 
perception  bad,  nerve  pale,  the  outer  half  most  decidedly. 


The  above  case  presents  recognizable  ophthalmoscopic  features,  but 
these  are  in  some  cases  almost  or  entirely  wanting.  The  symptoms  may 
have  a  sudden  onset,  or  be  days,  or  even  weeks,  in  reaching  a  consumma¬ 
tion.  The  loss  of  sight  may  consist  in  central  amblyopia  or  in  central  scot¬ 
oma.  The  latter  effect  is  common.  One  eye  or  both  may  be  implicated. 
The  attack  may  follow  upon  febrile  disorders,  measles,  menstrual  derange¬ 
ments,  rheumatism,  syphilis,  etc.  A  great  dilation  of  the  pupil  is  often 
observed — sometimes  decided  reduction  in  the  retinal  vessels  may  occur. 
It  is  thought  by  Graefe  that  there  may  sometimes  be  thrombosis  of  the 
vessels.  The  seat  of  the  disease  may  be  anywhere  between  the  globe  and 
the  optic  chiasm.  The  central  scotoma  and  loss  of  color-perception,  which 
may  or  may  not  go  together,  is  an  interesting  symptom.  It  has  been 
thought  by  Leber  (G.  and  S.,  b.  v.,  834)  to  be  produced  in  the  following 
way  :  he  assumes  that  the  optic  fibres  which  go  to  the  macula,  and  to  the 
region  between  it  and  the  nerve,  are  found  in  the  temporal  half  of  the  disc, 
and  lie  next  the  sheath  of  the  nerve-trunk.  Moreover,  th&Qthe  peripheral 
retinal  fibres  lie  in  the  axis  of  the  trunk.  From  arrangement  it 
follows  that  inflammation  on  the  surface  of  the  stem  wfl}  cause  central  ret¬ 
inal  defect.  Such  superficial  lesions  of  the  optic  have  been  anatomi¬ 
cally  discovered,  although  not  in  any  case  wher^^htral  scotoma  had  pre¬ 
viously  been  observed.  It  must  be  admitte&Sffit  great  obscurity  hangs 
about  these  cases  from  the  want  of  exact  |5?!tf^iogical  data. 

Treatment  must  to  a  great  degree  b^e  deduced  from  the  assumed  cause 
of  the  affection,  and  while  no  decidecj^fcdications  can  thus  be  obtained, 
iodide  of  potassium  or  saline  diuret©,  the  Turkish  bath,  in  some  cases 
the  artificial  leech,  careful  genei^h  regime,  constitute  the  proper  pro¬ 
ceedings.  qJt7 

""  of  the  Optic  Nerve. 


(Colored  plate,  Eig^XY.,  XYI.,  XYH.,  XYIII.) — The  appearances  of 
this  condition  are**fe?ewhat  various.  The  nerve-disc  is  always  opaque, 
and  in  the  gre?  lumber  of  cases  is  white  ;  but  we  also  find  it  gray, 
leaden,  bhiii^vGN“ dirty.”  Very  often  the  lamina  cribrosa  is  conspicuous, 
appearing mixture  of  white  and  dark  dots,  or  intersecting  fibres. 
The  nervre  is  flat,  or  more  often  concave,  and  is  especially  apt  to  be 
saucm^ttfek ;  the  degree  and  kind  of  concavity  will  be  modified  by  the 
originHpfdrm  of  its  surface,  whether  or  not  it  may  have  had  a  physiologi- 
calQpcavation.  The  outline  is  always  in  advanced  cases  sharply  defined, 
Wps  often  deeply  pigmented.  There  may  be  a  time,  if  atrophy  follows 
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inflammation,  when  the  border  is  ragged,  or  striated,  or  ill-defined.  Ac¬ 
cording  to  the  nature  of  its  surface,  both  as  to  color  and  form,  the  nerve 
may  be  uncommonly  bright  and  luminous,  or  of  a  dull  hue.  There  are 
cases  of  partial  atrophy  where  the  temporal  half  is  white  and  pallid,  while 
the  nasal  side  is  red.  Care  must  be  taken  not  to  hastily  pronounce  on 
such  a  condition,  because  such  an  arrangement  is  often  normal.  The  vital 
point  in  diagnosis  is  want  of  transparency  in  the  atrophic  nerve-tissue, 
while  the  healthy  substance  always  is  transparent.  A  want  of  capillary 
vessels,  and  the  development  of  connective  tissue,  is  necessarily  implied 
in  the  above  description.  As  to  the  larger  vessels,  the  arteries  will  be 
small,  sometimes  thready,  and  the  veins,  although  larger,  will  also  be  of  re¬ 
duced  size.  Sometimes  the  vessels  are  not  much  changed  in  calibre,  and 
in  other  cases  they  are  almost  entirely  panting.  It  is  not  rare  to  find  the 
vessels  bordered  with  gray  or  whitish  lines,  so-called  peri- vasculitis. 
Often  there  will  be  traces  in  the  retina  of  a  concomitant  or  pre-existing 
lesion. 

We  have  primary  and  secondary  atrophy,  i.e.,  the  process  begins  in  the 
nerve,  or  it  may  have  been  preceded  by  inflammation.  Again,  the  lesion 
may  originate  in  the  nerve,  or  be  propagated  from  the  brain  or  the  spinal 
cord.  In  primary  atrophy  a  distinction  is  sometimes  founded  on  the  color, 
viz.,  into  white  and  gray,  while  there  are  mixed  forms.  It  must  also  be 
remarked  that  in  old  age  the  nerve  often  loses  its  clearness,  and  may 
become  gray  or  leaden,  with  no  evidence  of  impaired  function.  For 
proper  recognition  of  changes  of  color,  the  direct  examination  is  much  to 
be  preferred,  and  the  illumination  should  be  moderate.  The  mirror  should 
be  a  feeble  reflector,  plain  or  unsilvered  glass,  or  the  flame  must  be  turned 
low,  or  a  slip  of  smoked  glass  may  be  interposed.  The  size  of  the  disc  is 
never  smaller,  because  this  is  determined  by  the  scleral  opening,  but  the 
nerve-trunk  is  diminished.  Reduction  of  bulk  finds  expression  in  the  disc 
by  the  recession  of  the  surface,  i.e.,  the  excavation.  Smrifciltanes  much  care 
must  be  taken  not  to  mistake  a  simply  pallid  nerve  fpISih’ophy,  and  occa¬ 
sionally  the  distinction  is  difficult  to  make.  /vO 

Causes. — According  to  a  table  of  1G6  caseSj^mnered  by  Galezowski, 
about  50  per  cent,  are  due  to  diseases  of  tl^eQ^-ain  and  spinal  cord,  13 
per  cent,  are  traumatic,  9  per  cent,  are  dTfoe  to  alcoholism,  and  8  per 
cent,  to  syphilis.  The  remaining  caus^T^^  of  the  most  varied  kind. 
Choroidal  and  retinal  diseases  will  en^aiNsferve- atrophy,  and  retro-ocular 
neuritis  has  the  same  result.  Leadr^kd  tobacco  are  among  the  toxic 
causes,  while  erysipelas,  congenitaL  am  dentition  troubles,  menstrual  dis¬ 
turbance,  sexual  excesses,  fevers^Vfljkbetes,  etc.,  are  other  causes.  Often 
we  are  left  in  entire  uncertainiy^nd  even  the  assumed  causes  may  rest 
upon  slight  evidence.  It  is  ^oper  to  remark  the  frequent  occurrence 
of  optic  atrophy  in  locomotor  ataxy.  The  disc  is  usually  gray,  and  the 
vessels  not  reduced  ii^sijpef  The  lesion  is  ordinarily  a  precursor  of  the 
spinal  cord  disease,  ancMsometimes  by  a  long  interval.  So  too  it  some¬ 
times  precedes  thhAjSneral  paralysis  of  the  insane,  and  occasionally  dis¬ 
seminated  scler<  I  have  seen  a  congested  and  turbid  condition  of  the 
optic  nerves^mjg&neral  paralysis  of  the  insane  a  number  of  times,  and  this 
stage  is  s^&Mded  in  time  by  the  appearances  of  atrophy.  Recently  I 
made  an  nuteq>sy  of  a  case  of  general  sclerosis  and  atrophy  of  the  brain, 
with  enfo3bous  increase  in  the  lateral  ventricles  and  their  fluid  contents, 
in  a  m&$  rorty-seven  years  of  age,  in  whose  case  the  initial  symptom  was 
whi0»atrophy  of  the  optic  nerves.  Afterward  mental  disturbance  appeared, 
i#1  lere  were  no  symptoms  of  lesion  of  any  other  nerves. 
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Primary  or  idiopathic  atrophy  usually  affects  both  eyes,  and  is  much 
more  frequent  in  men  than  in  women.  Secondary  atrophy  may  follow 
lesion  of  the  chiasm,  of  the  cerebral  centres,  or  of  the  cortex  about  the 
supra-marginal  or  angular  gyrus  (Ferrier).  Pressure  on  the  nerve  by 
exostosis,  tumor,  or  aneurism,  will  cause  atrophy ;  the  narrowing  of  the 
optic  foramen  by  hyperostosis  causes  the  same  effect.  Irternal  hydro¬ 
cephalus  more  frequently  gives  rise  to  atrophy  than  to  neuritis,  although 
the  former  may  succeed  to  the  latter.  Pressure  upon  the  chiasm  by  dis¬ 
tention  of  the  third  ventricle  is  the  mechanism  of  the  lesion.  Meningitis, 
chronic  or  acute,  may  cause  atrophy  without  recognized  neuritis,  the  prob¬ 
ability  being  that  the  retro -ocular  part  of  the  nerve  has  been  implicated 
in  inflammation,  far  more  than  the  papilla.  Diseases  of  the  choroid  and 
retina  are  often  accompanied  or  followed  by  nerve-atrophy,  as  in  retinitis 
pigmentosa,  or  hemorrhagica,  and  atrophic  choroiditis ;  blows  and  injuries 
of  the  globe,  fractures  and  fissures  of  the  orbit,  may  cause  atrophy.  Berlin 
has  shown  that  fissure  of  the  orbit  is  far  more  common  than  has  been 
imagined,  and  is  the  true  explanation  of  many  cases  of  amaurosis  which 
at  first  presented  no  ophthalmoscopic  changes,  and  subsequently  exhib¬ 
ited  optic  nerve  atrophy.  Glaucoma  simplex  consists  largely  in  nerve- 
atrophy,  while  the  chronic  inflammatory  form  leads  to  the  same  result. 
Bheumatic  or  syphilitic  thickening  of  the  sheath,  and  various  orbital  pro¬ 
cesses  can  cause  atrophy. 

Morbid  anatomy. — The  most  correct  division  of  atrophy  is  into  the  par¬ 
enchymatous  and  the  interstitial.  The  former  begins  in  the  nerve  fibres, 
the  latter  begins  in  the  connective  tissue.  Abadie  and  Charcot  have  in¬ 
sisted  on  this  division  rather  than  on  the  visible  appearance  of  the  nerve, 
whether  gray  or  white.  The  parenchymatous  occurs  in  locomotor  ataxy, 
and  the  interstitial  in  sclerosis  and  as  the  result  of  inflammation.  In  the 
former  the  nerve  looks  a  grayish  white,  like  the  posterioivqolumns  of  the 
cord  in  ataxy.  The  fibres  are  softened  and  granular,  aM^easily  break  into 
fragments.  They  do  not  entirely  disappear,  but  are  tK@formed  into  indif¬ 
ferent  fibres.  While  they  keep  their  arrangement  itffcV^ftisciculi,  with  proper 
surrounding  connective  tissue,  they  become  temped  in  bulk  and  their 
sheaths  more  loose.  Generally  the  change  b^^m  at  the  periphery  of  the 
nerve,  and  this  gives  a  clue  to  certain  sympte^tsXn  tabetic  atrophy.  The  le¬ 
sion  may  ascend  to  the  chiasm  of  the  tracls,  sometimes  to  the  external  cor¬ 
pora  geniculata.  It  may  be  limited  to  cermin  parts,  or  be  irregularly  diffused. 

Interstitial  atrophy  displays  increa^Jbi  interfascicular  connective  tissue, 
and  consequent  choking  of  the  nei^.fibres.  The  latter  lose  their  myelin, 
and  are  reduced  to  axis  cylinder  Sometimes  only  a  certain  sector  is 
concerned,  and  this  may  be  eitker^eentral  or  superficial.  In  the  retina  the 
layers  which  suffer  are  tlieN^uc  fibres  and  the  subjacent  ganglion-cells ; 
other  parts,  as  a  rule,  ran©  intact. 

Symptoms. — The  im^jj*ment  of  function  affects  both  the  acuity  of  sight, 
the  extent  of  the  fipl^and  the  color-sense.  In  many  cases  the  pupils  are 
not  affected,  while-^k*others  they  exhibit  suggestive  peculiarities.  Some¬ 
times  there  is  a^qWree  of  hypersensitiveness  to  light,  and  vision  is  apt  to 
be  better  oi^  ctoudy  than  on  a  bright  day.  Going  suddenly  from  bright 
daylight  in%K$n  obscure  place  causes  much  embarrassment.  At  a  more 
advancedVoerigd  an  intense  light  is  sought  for.  Sometimes  there  are 
phosptaae|.  At  first  all  objects  seem  overspread  by  mist,  and  central 
acu&v  oeclines  more  and  more.  Peripheral  vision  soon  suffers,  and  the 
sjuf^fof  the  field  is  important.  In  essential  (parenchymatous)  atrophy, 
of  limitation  is  usually  concentric.  In  the  atrophy  which  precedes  or 
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attends  locomotor  ataxy,  the  outer  part  of  the  field  is  most  invaded,  accord¬ 
ing  to  Forster  ;  gradually  the  outline  becomes  more  irregular,  angles  are 
cut  out  which  point  toward  the  optic  nerve,  and  the  last  remaining  part 
of  the  field  will  include  the  macula  and  the  region  between  it  and  the 
oj)tic  nerve.  Impairment  of  color-perception  is  very  common,  and  begins 
with  inability  to  recognize  green,  then  red,  and  finally  blue  and  yellow. 
The  proper  limits  of  the  fields  of  the  respective  colors  will  first  be  re¬ 
duced  in  area,  and  afterward  color  will  not  be  recognized  at  all.  Some¬ 
times  the  first  color  which  is  lost  is  red.  A  central  scotoma  for  red  is 
significant  in  cases  of  tobacco-poisoning,  which  is  sometimes  evidenced  by 
atrophy  ;  a  similar  remark  applies  to  alcohol-poisoning.  Abadie  ventures  to 
make  a  distinction  between  parenchymatous  and  interstitial  atrophy,  founded 
upon  personal  observation,  to  this  effect.  If  a  patient  has  vision  -J-,  cannot 
recognize  green,  and  knows  red  and  yellow  without  difficulty,  he  has  par¬ 
enchymatous  atrophy.  If,  however,  vision  be  less  than  -fa,  and  color- 
perception  is  fair,  it  is  more  than  probable  that  the  atrophy  is  interstitial 
(Annal.  d’Ocul.,  Ixxx.,  p.  196,  18781. 

Atrophy  usually  affects  both  eyes.  Being  in  so  many  cases  associated 
with  other  nervous  disease,  its  presence  demands  careful  inquiry  into  acces¬ 
sory  symptoms.  Especially  are  signs  of  ataxy  to  be  looked  for.  Charcot 
thinks  that,  in  the  very  large  proportion  of  cases  of  primary  atrophy,  this 
lesion  is  precedent  at  a  longer  or  shorter  interval  to  spinal-cord  disease, 
i.e.,  ataxy,  although  additional  symptoms  may  be  long  in  appearing  or  in 
assuming  a  marked  character.  The  lmee-reflex  must  not  in  these  cases  be 
forgotten.  Again,  w^e  have  to  look  for  attendant  cerebral  symptoms,  both 
mental  and  organic.  Yet  a  large  number  of  cases  yield  no  information  as 
to  other  relations,  and  we  may  merely  speculate  on  what  has  been  the  rea¬ 
son  of  the  nerve-trouble.  It  must  be  stated  that  it  is  not  very  rare  to  have 
only  one  nerve  involved.  V 

Prognosis. — Seldom  is  it  otherwise  than  bad.  Prqn^ryeight  must  be 
given  to  surrounding  and  causative  circumstances,  begjiwe -the  nerve-lesion 
is  so  often  concomitant,  and  its  character  largely^fe^rendent  on  the  chief 
affection.  Certain  cases  retain  remarkable  sigbiJCkl  they  are  more  likely 
to  be  the  interstitial.  Such  an  instance  is  tbd^Mfowing  : 


Miss  M.,  aged  twenty- five,  in  good  health,  vfcer^fhn  years  old  had  acute  meningi¬ 
tis,  became  totally  blind  in  both  eyes,  and  r<$marirf?a  so  for  two  years.  Improvement 
then  began.  When  sixteen  years  old,  she  Jw3\scarlatina,  which  again  greatly  reduced 
her  sight  and  left  her  with  some  nervous  d&Q/der,  for  which  she  was  treated  by  several 
physicians,  taking  nux  vomica  and  zinc,  g^ing  cauterized  on  the  neck  with  hot  irons,  etc. 
She  consulted  many  oculists,  and  all  Ap4n  unfavorable  prognosis.  Three  years  ago 
the  left  extemus  muscle  was  cut  io  correct  divergent  strabismus.  I  saw  her,  at  the 
request  of  Dr.  Shorter,  Novemb^AC/  lo80.  She  is  subject  to  headaches  and  to  supra¬ 
orbital  neuralgia ;  for  the  last^qaj'she  has  had  pain  and  constriction  about  the  waist. 
Pupils  natural.  Find  O.  DrYjfcf-ft,  O.  S.  perception  of  light.  Visual  fields  at  twelve 
inches ;  O.  D.  fixation  is  oij^ajpoint  5°  to  temporal  side  of  nerve,  and  reaches  to  15° 
above  and  15°  below  the  horizon.  The  field  is  oval ;  its  long  axis  equals  18°,  and  its 
short  axis  10°.  O.  St-^fe^ion  is  central.  She  says  the  fields  vary  in  extent  at  times, 
and  vision  is  also  vq^mrae.  She  has  been  taking  ergot,  by  advice  of  Dr.  Shorter,  and 
with  benefit.  * 
which  disagre 
May,  1831,  Bje  ^ 

right  eye  hacN-eached  Ophthalmoscopic  appearances  remained  unchanged,  being 
those  of^Jononnced  white  atrophy.  Such  recovery  of  sight,  and  its  retention  for  so 
many  yferarsj  are  uncommon,  and  give  a  glimmer  of  hope  upon  the  calamitous  future 
wh&h  are  in  most  cases  obliged  to  predict.  I  regard  the  case  as  remarkable,  while 
I  admit  the  probability  of  exaggeration  in  the  statements  as  to  the  degree  of 

FKtiness  when  the  first  trouble  occurred. 


sted  salicin,  because  of  malarial  symptoms,  and  in  lieu  of  quinia, 
l  her,  and  to  be  followed  by  full  doses  of  strychnia.  I  was  told  in 
^Shorter,  that  the  fields  had  permanently  enlarged,  and  vision  in  the 
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Mere  pallor  of  nerve  must  not  be  mistaken  for  atrophy.  The  state  of 
the  field  and  the  quality  of  the  color-sense  are  to  be  duly  considered,  as 
above  remarked.  The  rule  of  Abadie  may  be  taken  for  what  it  is  worth, 
the  interstitial  being  a  more  favorable  condition  than  parenchymatous 
atrophy.  One  consolation  is  often  possible,  viz.,  that  the  rate  of  progress 
to  the  bad  is  slow. 

It  is  affirmed  that  regular  concentric  limitation  is  more  unfavorable 
than  fields  of  irregular  outline  caused  by  deep  entering  angles  of  dark¬ 
ness.  Cases  which  show  a  similarity  in  the  irregularities  of  the  two  fields 
are  to  be  traced  to  brain-lesion,  and  they  may  or  may  not  be  curable.  Our 
ignorance  of  the  true  pathology  of  many  cases  should  restrain  us  from  dog¬ 
matism,  and,  while  we  utter  only  the  truth  so  far  as  we  know  it,  we  may 
hesitate  to  pronounce  a  doom  which  many  patients  regard  as  wor^e  than 
death. 

Treatment. — The  first  indication  is  to  correct  any  and  every  departure 
from  normal  function  which  we  can  discover  or  control  in  nutrition,  sex¬ 
ual  organism,  lungs,  etc.  ;  also  to  counteract  the  syphilitic,  rheumatic,  or 
gouty  diathesis,  and  scrofulous  tendencies  ;  to  discriminate,  so  far  as  may 
be  possible,  diseases  of  the  brain  and  spinal  cord,  and,  even  when  there 
may  be  no  token  of  syphilis,  iodide  of  potassium  in  high  doses  is  justly 
esteemed.  Under  these  heads  are  included  many  possibilities  of  treatment 
suited  to  the  'peculiarities  of  each  case.  In  former  times  setons  and  blis¬ 
ters  and  moxas  were  much  employed  ;  now  the  actual  cautery  is  applied  to 
the  scalp  and  to  the  skin  over  the  vertebrae,  when  the  brain  or  the  spinal 
cord  are  thought  to  be  congested.  When,  however,  these  proceedings 
have  been  tried  or  do  not  seem  to  have  any  claims  for  trial,  we  are  reduced 
to  the  use  of  a  few  remedies.  The  most  important,  and  the  one  favorably 
regarded  for  a  long  time,  is  strychnia.  Nagel  has  the  credit  of  having 
taken  it  up  systematically  and  with  energy,  and  claims  specif  benefit  from 
its  hypodermic  administration,  giving  of  the  sulphate  of  |t^mmia  -fa  to  fa 
grain  once  daily  in  the  temple.  His  method  has  been  lately  adopted,  but 
it  is  to  many  patients  inapplicable,  because  of  the  /constant  attendance 
on  the  physician  which  it  necessitates.  I  have  thdijefore  substituted  the 
internal  administration  in  granules,  which  may  or  fa  grain  each,  and 

give  a  quantity  sufficient  to  bring  about  manif^bbnstitutional  symptoms. 
There  will  be  a  tendency  to  cramps  in  the  lfesjmd  in  the  lower  jaw,  some¬ 
times  colic,  and  sometimes  exalted  nervous  Suitability.  The  amount  re¬ 
quisite  to  obtain  this  result  mil  be  different  according  to  the  subject,  but 
grain  daily  is  not  a  large  amount  fpt  an  adult  male,  and  I  have  given  -| 
grain  with  impunity.  This  amountd^to  be  gradually  reached  by  adding  to 
the  number  of  granules  every  thigjN^y,  until  the  proper  symptoms  appear. 
When  the  full  effect  of  the  drug  tins  been  reached,  the  dose  is  to  be  kept 
up  for  three  or  four  weeks^  or  so  long  as  continuous  gain  is  observed,  and 
this  may  go  on  during  ttree  months.  If,  after  three  weeks  of  strychnia- 
symptoms,  no  improvement  in  sight  is  discoverable,  the  remedy  may  be 
considered  unavailingx^nother  remedy,  which  is  less  positively  effective, 
but  is  to  some  exte©  useful,  is  phosphorus.  It  is  sometimes  given  with 
strychnia.  It  isj5j&advisable  to  push  it  to  the  production  of  constitutional 
symptoms,  is  not  usually  carried  higher  than  fa  grain  daily.  A 

combinationVoUfche  following  kind  is  a  tonic  of  high  value,  both  to  these 
cases  amkha\aany  debilitated  subjects.  It  has  the  virtues  of  both  reme¬ 
dies,  ^d  %ame  to  my  knowledge  from  Dr.  Gray,  of  the  State  Asylum  for 
Insane,  at  Utica,  N.  Y. 
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IJ.  Acid,  phosphoric.  diL 
Strychnine . 


3HJ. 

gr-  j. 


Take  thirty  drops  in  water  three  times  daily. 

The  proportions  may  be  varied  as  desired. 

As  to  zinc  and  nitrate  of  silver,  I  can  say  nothing  from  experience. 
Cod-liver  oil  is  often  helpful,  but  not  as  a  specific  like  strychnia.  Quinia 
and  iron  are  many  times  indicated.  Electricity  has  failed  to  vindicate  its 
pretensions  to  any  real  value,  although,  by  its  capacity  for  exciting  phos- 
phenes,  it  fosters  the  hopes  of  a  credulous  incurable. 


Amblyopia  and  Amaurosis. 


Under  these  heads  are  designated  certain  cases  of  dimness  or  loss  of 
sight,  which  are  not  attended  by  any  perceptible  intra-ocular  lesions. 
To  this  category  hemianopsia  does  not  belong ;  neither  is  retro-ocular 
neuritis  thus  included,  because,  in  most  instances,  faint  though  dispropor¬ 
tionate  lesions  can  be  found.  By  amblyopia  we  mean  partial,  and  by  amau¬ 
rosis  total  loss  of  sight.  There  may  or  may  not  be  limitation  or  irregularity 
of  fields,  or  scotomata.  The  cases  may  be  ranged  under  the  heads  of : 
1st,  traumatic  ;  2d,  hemorrhagic  ;  3d,  toxic,  such  as  by  tobacco,  alcohol,  or 
osmic  acid;  4th,  by  uraemia ;  5  th,  by  diabetes;'  6  th,  hysterical;  7  th, 
migraine. 

Traumatic  cases  have  been  denominated  concussions  of  the  retina. 
They  may  be  caused  by  blows  upon  the  globe  or  upon  the  orbit,  upon  the 
head  or  by  shocks  to  the  vertebral  column.  A  blow  upon  the  eye  by  a 
blunt  instrument  may  not  cause  any  visible  lesion  of  tissue,  either  with¬ 
out  or  within  the  globe,  yet  be  followed  by  dec  opia.  One  re¬ 
markable  feature  which  sometimes  appears  is  an  rigid  contrac¬ 
tion  of  the  pupil.  This  has  been  noted  by  Berli  ably  by  others. 


I  have  seen  it  a  number  of  times.  The  contractioH^4o  tlie  smallest  size, 


and  resists  for  hours  the  most  vigorous  use  of  dmrpia.  So  small  have  I 
found  the  pupil,  that  ophthalmoscopic  examination  has  been  impossible. 
Berlin  (Klin.  Monatsbl. ,  xi.,  p.  42,  1873),  wrtShfg  upon  concussion  of  the 
retina,  divides  these  cases  into  two  gr|upp\  First,  those  in  which  cen¬ 
tral  vision  is  moderately  impaired  or  to  £■§•),  while  periph¬ 

eral  sight  is  intact.  In  a  few  days  p&kt  is  fully  restored,  and  he  thinks 
irregular  astigmatism  of  the  lens  istne  proper  explanation.  Second,  cases 
in  which  the  optic  nerve,  either^i^flie  orbit  or  in  the  brain,  has  suffered 
lesion.  An  explanation  is  to  h&gfoen  of  not  a  few  cases,  which  was  brought 
forward  by  Berlin  in  the  ^SMdeToerg  Ophthalmic  Congress,  1878,  to  the 
effect  that  fissure  of  the  vO«K)f  the  orbit  is  far  more  frequent  than  is  gen¬ 
erally  supposed,  and  i£"e:ftcnds  often  through  the  optic  foramen  or  through 
the  sphenoidal  fissureV/Co  discover  it  the  dura  mater  must  be  stripped 
from  the  bone,  is  rarely  done  at  an  autopsy,  and  it  was  found  by 

Dr.  von  Holder  tfchbccur  in  ninety  per  cent,  of  the  cases  of  fracture  of  the 
base  of  the  Naturally,  by  hemorrhage  into  the  optic  sheath,  or  by 

laceratioi^V&^ue  fibres  of  the  nerve,  sight  would  be  injured,  and  atrophy 
might  ensS^  while  for  a  long  time  no  signs  might  be  seen  within  the  eye. 
Berlir^^c.,  describes  cases  of  direct  injury  to  the  globe,  in  which  he  has 
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In  experiments  upon  rabbits  he  always  found  a  subchoroidal  hemorrhage 
at  the  situation  of  the  retinal  opacity.  Aub  (Archives  for  Oph.  and  OtoL, 
yoI.  ii.,  173)  reports  a  case  of  metamorphopsia  after  a  blow,  which  implies 
disturbance  of  the  retinal  elements.  There  may  be  innumerable  complica¬ 
tions  of  such  injuries  in  other  lesions  of  the  globe,  but  they  are  not  now 
under  consideration.  Continual  pressure  on  the  eyeball  will  cause  blind¬ 
ness.  Testelin  reports  it  in  a  man  who,  when  drunk,  laid  for  many  hours 
with  his  eye  pressing  upon  his  hand.  Graefe  cured  a  case  of  severe  ble¬ 
pharospasm,  which  had  lasted  eleven  months,  by  section  of  the  supra¬ 
orbital  nerves,  and  the  child  had  become  almost  blind.  In  the  course  of  a 
month  sight  returned,  simply,  as  Graefe  believed,  because  the  pressure  was 
removed. 

Traumatic  amblyopia,  or  amaurosis,  may  occur  through  a  great  variety 
of  injuries  of  the  skull  or  brain,  to  which  no  clue  can  be  found  should  the 
patient  survive,  but  in  which  some  disorganization  of  tissue  undoubtedly 
lias  occurred  to  structures  concerned  in  vision. 

Concussions  of  the  spinal  cord  may  cause  loss  of  sight.  I  saw  a  man 
who,  by  a  railway  collision,  received  a  sudden  and  severe  blow  upon  the 
lower  end  of  the  spine,  which  had  an  effect  such  as  would  have  been  pro¬ 
duced  by  a  blow  from  above.  He  suffered  extreme  pain  at  the  base  of  the 
skull,  along  the  spine,  while  his  sight  was,  as  I  remember,  about  and 
the  visual  fields  were  contracted  to  an  angle  of  about  thirty  degrees.  In 
both  eyes  there  was  extreme  hypersemia  of  the  optic  discs,  both  in  the 
large  and  small  vessels.  For  a  number  of  weeks  the  condition  remained 
unchanged,  and  I  do  not  know  how  it  finally  turned  out.  In  this  case  a 
paralysis  of  the  fibres  of  the  sympathetic  might  well  be  assumed  as  the 
cause  of  the  vascular  dilation.  What  caused  the  extreme  limitation  of  the 
fields  is  purely  conjectural. 

I  saw  a  case  where  a  very  large  man  fell  into  a*  hole  inVthe  street,  and 
struck  the  outer  edge  of  one  orbit  on  the  pavement.  HO^pt  sight  in  the 
eye  of  the  injured  side  immediately,  and  after  a  few  <fey?rbhe  opposite  eye 
became  very  amblyopic.  In  neither  was  any  lesttfcq^To  be  seen  by  the 
ophthalmoscope.  A  fissure  of  the  orbit  might ^li^tve  extended  to  both 
sides.  It  is  important  to  inquire  for  bleedin^naj/  the  nose,  and  to  search 
for  subconjunctival  ecchymosis,  which  ma^dnm  to  view  several  days  after 
the  injury.  Both  these  signs  would  be  ftrraigly  indicative  of  fissure,  but 
would  not  be  indispensable  as  symptoms. 

Prognosis  in  traumatic  amblyopia  amaurosis  is  good,  for  the  mild 
cases,  while  for  severe  injuries  oh^h^orbit,  of  the  skull,  of  the  brain  or 
the  spinal  cord,  it  must  be  guardoO 

Treatment  at  first  will  be  ijftpAs  the  special  conditions  of  injury  call 
for,  and  when  the  primarj^XflpToms  have  passed,  resort  for  restoration 
of  sight  may  be  had  to  ^S^chnia,  either  by  injection  or  by  the  stomach. 
The  mild  cases  of  trailmahc  amblyopia  will  get  well  spontaneously  within 
a  few  days  (see  cas^,  irMHirschberg :  Centralblatt ,  April,  1881,  p.  100 ;  by 
Reich,  neuroretinhifepartialis  after  injury  of  skull — recovery;  also  see  case 
in  Gowers,  p.  3H0(xacture  of  orbit,  etc.). 

AmblyopjjtoAtfS  amaurosis  from  hemorrhage. — This  subject  has  been 
elaboratel^QpMtonted  by  Fries  in  an  inaugural  dissertation  (“  Beilageheft 
zu  Zehendely*  1876),  based  upon  106  cases  recorded  from  1641  to  1876.  A 
numbea>@!  instances  have  been  published  by  other  observers  since  Fries. 
The  ll^&mof  the  matter  is  that,  after  severe  hemorrhage,  loss  of  sight 
soi^times  takes  place,  and  may  be  immediate,  may  be  ’within  a  few  days, 
<$2pe  deferred  as  late  as  the  eighteenth  day.  In  a  number  of  cases  signs  of 
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neuritis,  or  retinal  hemorrhage,  or  of  retinitis,  or  of  atrophy  of  the  nerve, 
were  found,  while  in  other  cases  no  visible  lesions  appeared.  The  patho¬ 
logical  connection  between  cause  and  effect  is  not  understood.  The  source 
of  the  bleeding  may  be  most  various :  most  often  it  is  from  the  stomach 
and  intestines  ;  next,  in  frequency,  it  comes  from  the  uterus  either  in 
childbirth,  from  abortion,  or  during  menstruation ;  it  may  be  from  the 
lungs,  the  bladder,  the  urethra,  or  by  venesection,  or  by  injury.  The  last 
is  the  least  common  cause.  It  is  sometimes  attended  with  peculiarities 
in  the  visual  field,  such  as  irregular  defects  or  scotomata.  In  90  per  cent. 
(Fries)  both  eyes  are  affected ;  in  47  per  cent,  the  loss  of  sight  is  per¬ 
manent,  the  pupils  being  dilated  and  perception  of  light  wanting ;  in  31 
per  cent,  there  was  improvement,  and  in  some  of  these  cases  this  oc¬ 
curred  in  only  one  eye ;  i!n  21  per  cent,  entire  recovery  was  obtained. 
The  time  when  recovery  seisin  was  variable,  that  is,  from  a  few  hours 
to  three  or  four  months^  and  in  one  case  to  nine  months.  The  patho¬ 
logical  appearances  would  naturally  have  great  influence  on  prognosis,  and 
in  the  bad  cases  inflammatory  signs  are  most  pronounced. 

Treatment  would  be  modified  by  the  general  condition  of  the  patient 
and  by  the  source  of  the  bleeding.  The  most  efficient  means  of  aiding 
recovery  is :  first,  the  vigorous  use  of  strychnia  by  injection  or  by  the 
stomach ;  second,  by  galvanism ;  third,  by  dry-cupping  about  the  temple ; 
and  fourth,  by  general  invigoration,  to  improve  the  action  of  the  heart 
and  the  quality  of  the  blood.  That  the  sight  does  not  more  frequently 
suffer  by  large  loss  of  blood  is  in  part  due  to  the  comparative  indepen¬ 
dence  of  the  intra-ocular  circulation  as  compared  with  the  systemic ; 
but  this,  of  course,  is  only  true  within  certain  limits.  Gowers  (“Medical 
Ophthalmoscopy”)  has  condensed  many  of  the  observations  on  this  subject 
(see  pp.  184-188)/  . 

Amblyopia  from  alcohol  and  tobacco. — No  little  cont^Sfersy  has  been 
held  on  this  subject,  based,  perhaps,  not  so  much  on  sdl^ific  data  as  upon 
ethical  opinions  and  upon  personal  prejudices.  In^m^v  of  the  extreme 
prevalence  of  indulgence  in  both  stimulants,  and  t&0*jbmparative  rarity  of 
eye-lesions  among  such  as  practise  it,  some  have/crehied  the  causative  con¬ 
nection.  But  the  evidence  is  quite  as  strong^Sjor  many  etiological  con¬ 
clusions  about  which  medical  observers  Mmo  scruple.  The  difficulty 
often  is  to  separate  the  two  causes  frol^lach  other,  and,  while  many 
are  willing  to  admit  the  pernicious  effect  of  chronic  alcoholism  on  sight, 
they  are  averse  to  accept  that  tobaccc^jjbisoning  could  cause  the  same  re¬ 
sult.  In  point  of  fact  the  two  ve^j  commonly  combine  their  evil  influ¬ 
ence  in  the' same  individual.  LQtotli  cases  the  ophthalmoscopic  lesions 
are  faint.  In  alcoholic  amhH^iaAve  usually  find  a  dull  red  nerve  with 
swollen  veins,  rather  liazy^^oers,  and  torpid  circulation  ;  atrophy  may 
subsequently  ensue.  Brt(Sbacco  amblyopia  the  nerve  is  brighter,  and  more 
nearly  normal,  or  it  mag^jlhow  tokens  of  atrophy  or  of  interstitial  inflam¬ 
matory  exudation.  ♦  generally  there  is  very  little  lesion  to  be  recognized. 
The  acuteness  may  be  reduced  to  f-g-  or  to  or  be  sometimes 

less ;  there  is  ip&ly  any  limitation  of  the  field.  The  conspicuous  symp¬ 
tom,  which  J^gatbognomonic,  is  a  central  scotoma  for  red.  Forster  first 
called  atteftrofi  to  this.  The  outline  of  the  scotoma  is  usually  a  horizontal 
oval.  It&ctends  beyond  the  optic  nerve  often,  but  not  always.  To  detect 
it  a  vt^fjv§^iall  test-card  must  be  used,  viz.,  one  not  more  than  one-half  inch 
sqi^re  and  on  the  end  of  a  stiff  wire.  It  is  also  needful  to  bear  in  mind 
th^Jhidency  to  speedy  fatigue  in  looking  at  bright  colors.  It  is  well  to 
fw  a  red  background  and  pass  the  test  in  front  of  it,  and  thus  avoid  this 
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liability  to  error.  Or  by  using  two  test-cards  simultaneously,  one  for  direct 
looking  and  the  other  coming  in  from  the  periphery,  the  central  scotoma 
will  more  certainly  be  developed.  Only  a  few  minutes'  continuous  looking 
at  the  cards  is  to  be  permitted.  I  have  abundantly  satisfied  myself  of  this 
symptom,  and  could  give  many  diagrams  of  fields.  Nettleship  gives  one 
in  which  there  was  a  central  scotoma  for  red,  and  beyond  it  a  ring  of  un¬ 
impaired  color-sense,  and  outside  of  this  an  annular  scotoma,  while  the 
periphery  was  normal.  It  is  also  alleged  that  perception  of  green  is  de¬ 
fective  as  well  as  of  red,  but  this  is  far  less  common.  In  advanced  cases 
there  will  be  marked  color-blindness  because  of  the  considerable  nerve- 
atrophy.  It  is  impossible  to  say  what  degree  of  narcotic  indulgence  is  at¬ 
tended  by  this  diseased  state,  but  the  various  susceptibility  of  individuals 
is  extreme.  I  have  seen  a  youth  of  nineteen,  who  had  smoked  cigarettes 
in  large  quantities  for  five  years,  exhibit  a  classical  picture  of  nerve-atro¬ 
phy  and  red  scotoma,  with  V=|-g  ?  But  Forster  has  found  more  subjects 
above  the  age  of  thirty-five  than  below  it.  Mr.  Hutchinson  gives  many 
cases  in  the  “  Ophthalmic  Hospital  Reports,"  and  some  are  under  thirty. 
The  approach  of  the  lesion  is  very  insidious,  and  often  is  not  attended 
with  any  other  signs  of  poisoning — neither  headache  nor  other  symptoms. 
Both  eyes  are  alike  affected. 

Prognosis  is  relatively  good.  Marked  atrophic  appearances,  of  course, 
have  a  bad  outlook. 

Treatment. — Abstinence  is  the  sine  qua  non — total  and  unequivocal. 
The  next  remedy  is  strychnia,  and  its  potency  is  undeniable.  Not  all 
apparently  moderate  cases  get  well,  but  their  chance  is  very  good.  Mr. 
Hutchinson  found  three-fourths  of  his  cases  either  get  well  or  greatly  im¬ 
prove.  My  own  experience  has  been  similar,  except  that,  with  habitual 
drunkards  who  have  become  very  amblyopic,  perfect  restitution  is  not  to 
be  hoped  for. 

Other  poisons  which  cause  amblyopia  are  lead,  osmic  acid  fumes  (see 
case  in  “  Trans.  Am.  Oph.  Soc.,”  seen  by  myself),  nitro-benzol  containing 
aniline  (see  case  by  Litter,  in  Hirschberg’s  CentrcilblaU,  p.  118,  April,  1881) ; 
the  patient  was  in  coma,  and  the  surface  of  the  body,  as  well  as  the  eye- 
grounds,  were  intensely  blue.  Silver  and  mercury  are  said  to  cause  amblyopia; 
quinine,  in  large  doses,  has  had  the  same  result,  .as  reported  by  Roosa  and 
Griming.  Griming  concludes  his  article  on  Quinine  amaurosis  (see  Arch,  of 
Oph.,  p.  81,  March,  1881,  by  this  statement):  ^The patient,  after  the  ingestion 
of  a  single  dose  or  of  repeated  doses  of'quinine  in  various  quantities,  sud¬ 
denly  becomes  totally  blind  and  deaWjAnile  the  deafness  disappears  within 
twenty-four  hours,  the  blindness  remains  permanent  as  regards  peripheric 
vision,  central  vision  gradually  returning  to  the  normal  after  some  days, 
weeks,  or  months.  The  oplftoqjmoscope  reveals  ischaemia  of  the  retinal 
arteries  and  veins,  without  any  inflammatory  changes."  Salicylic  acid  is, 
by  Riess,  reported  to  have  had  the  same  effect.  Full  doses  of  santonine  do 
not  impair  sight,  but  make  all  objects  look  yellow.  I  have  no  knowledge 
of  the  appearance  oMhe1  fundus  in  these  cases.  In  regard  to  lead,  we  find 
inflammation  of  tM^erve  and  retina,  atrophy,  and  also  amblyopia  without 
visible  lesion. j^Nmre  are  also  cases  of  brain-lesion.  For  lead  amblyopia, 
treatment  b^ipttide  of  potassium  gives  good  results  ;  for  inflammation  and 
atrophy,  tlm  prospect  is  unpromising. 

XJr^mJhwfrom  kidney  disease,  and  as  found  in  diabetes,  causes  amblyopia, 
and  ^ea^ffnraurosis.  It  is  not  needful  to  enlarge  on  the  subject,  which  has 
beerTWntioned  on  page  292.  In  pregnant  women,  a  sudden  and  some- 
complete  loss  of  sight  has  been  known  to  occur,  without  any  evidence 
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of  uraemia  or  of  albuminuria.  In  the  eye-grounds  only  slight  lesions  could 
be  found,  but  the  optic  nerves  showed  tendencies  to  atrophy.  This  occur¬ 
rence  has  been  known  to  happen  twice  to  the  same  person.  It  is  very  grave, 
and  has  raised  the  question  of  premature  delivery  as  the  only  means  of 
preserving  sight.  I  can  offer  no  advice  concerning  it.  Sudden  amaurosis 
from  suppression  of  menstruation  is  reported  by  Samelsohn.  After  ty¬ 
phus  and  typhoid  fever,  sight  is  sometimes  impaired  or  lost,  and  in  due 
time  there  will  usually  be  atrophy  of  the  nerve. 

Hysterical  amblyopia,  or,  as  it  is  sometimes  called,  retinal  anaesthesia,  is  a 
recognized  condition,  and  has  been  studied  by  Charcot,  Landolt,  and  others. 
It  is  temporary,  irregular,  and  attended  by  other  hysterical  symptoms. 
Hemi-anaesthesia  is  sometimes  a  characteristic  of  the  cases.  There  may 
be  only  one  eye  affected,  and  but  one-half  of  the  field.  Other  eye  diseases 
have  been  simulated  in  these  cases,  viz.,  glaucoma,  and  for  this  iridectomy 
was  done  by  Cuignet.  Prognosis  is  good,  and  treatment  must  not  be  too 
serious.  The  main  question  is  diagnosis. 

Migraine ,  or  megrim — Scotoma  scintillans — Epilepsy  of  the  retina . — Cer¬ 
tain  persons  are  subject  to  attacks  of  transient  loss  of  sight,  which  may  or 
may  not  be  attended  by  other  symptoms,  such  as  headache,  disturbance  of 
stomach,  and  less  often  by  impairment  of  mind,  of  touch,  etc.  What  is 
called  a  blind  headache,  or  sick  headache,  is  the  most  frequent  and  mild 
form  of  the  disorder.  The  visual  disturbance  may  be  the  most  conspicu¬ 
ous  of  the  phenomena,  and  should  not  be  regarded  as  of  serious  moment. 
It  sometimes  occasions  total  blindness  in  both  eyes,  and  then  naturally 
causes  no  little  alarm.  An  illustration  is  the  following : 


Mrs.  W.,  a  widow,  forty-three  years  of  age,  was  brought  to  me  by  Dr.  Burchard. 
She  seems  well  nourished,  but  is  said  to  have  lately  lost  flesh.  Has  an  anxious  expres¬ 
sion,  been  greatly  worried  by  business  cares,  and  been  under  much  excitement.  Three 
months  ago  she  began  to  have  partial  obscurations  of  sight  in  theyight  eye.  In  a  lit¬ 
tle  time  the  sight  would  “  go  out,”  as  she  said,  every  twenty-four  hours,  and  every¬ 
thing  be  dark  for  fifteen  to  thirty  minutes.  This  condition  affected  the  right  eye  only 
until  a  few  evenings  since.  Then,  while  at  the  opera,  shC^became  totally  blind  for 
about  one-half  hour,  and,  as  she  says,  was  in  total  darkness.  Since  then  the  same 
thing  has  happened  every  evening,  and  lasted  from  a  few  moments  to  half  an  hour. 
At  my  interview  with  her  in  the  office  she  exclaimed  that  sight  was  leaving  the  left 
eye.  Her  vision  had  been  previously  examined jand  dound  to  be  in  each.  While 
the  dimness  existed  I  inspected  the  left  eye  tne  ophthalmoscope.  The  arteries 
were  reduced  in  size,  the  veins  were  normal. Va^oJo trier  notable  appearances.  The  at¬ 
tack  passed  in  a  few  minutes,  and  then  thd^arteries  grew  larger  and  were  like  those  of 
the  other  eye.  There  were  no  signs  of  effusions  or  inflammation.  My  advice  was  to 
use  bromide  of  ammonium,  to  take  nourilhiiig  food,  and  try  to  secure  exemption  from 
anxiety  and  care. 

Another  case  came  to  my  not^gr within  a  year,  in  the  person  of  Dr.  B.,  Asst. 
Surgeon  U.S.A.,  thirty-four  yeal^of  age;  in  vigorous  health,  has  refractive  error  as 
follows :  O.  D.  — 243— 10c,  10°N^!nr.  0.  S.  —  5£s— 12„  160°,V=f$.  Has  diverging  stra¬ 
bismus  for  distance  and  c^^rging  strabismus  for  near  objects.  Both  optic  nerves  are 
hypereemic.  Has  had  megrim  for  many  years,  consisting  in  severe  headache  and 
central  scotoma  of  that\arfd  described  by  English  writers  as  being  bounded  by  the 
fortification  line,  that£je|  its  outline  is  zig-zag,  with  angles  like  those  of  a  fort,  and  the 
edge  is  brightly  clm^matic.  Dr.  B.  has  used  many  remedies,  but  with  little  advantage, 
and  finds  that  sQj^mJiisturbance  of  the  stomach  is  most  likely  to  cause  the  attack. 


Many^mjters  have  put  on  record  their  experiences  in  this  way.  As  in¬ 
dicated  AiNthe  above  cases,  the  blindness  may  be  total  or  partial,  may 
affeeLbeSfch  eyes  or  but  one,  and  sometimes  it  has  taken  the  form  of  hemi- 
ai^opsp.  A  partial  ischaemia  of  the  retina,  due  probably  to  spasmodic  con- 
tmbjtion  of  the  arteries,  seems  to  be  the  pathology,  and  the  treatment 
ihust  be  directed  to  those  general  indications  which  may  be  found  in  the 
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digestive,  or  uterine,  or  other  functions.  The  attack,  so  far  as  sight  is  con¬ 
cerned,  involves  no  danger. 

One  caution  should  be  observed  in  these  cases  :  not  to  confound  attacks 
of  megrim  with  the  temporary  obscurations  which  occur  in  glaucoma. 
For  this  reason,  the  tension  of  the  globe,  the  state  of  the  optic  nerve  as  to 
excavation,  and  the  limits  of  the  field,  must  be  exactly  determined. 

Temporary  loss  of  sight  may  occur  as  the  aura  of  an  epileptic  attack, 
and  also  in  fainting.  Hallucinations,  visions,  and  other  visual  disturb¬ 
ances,  need  not  be  considered,  because  they  belong  to  the  domain  of 
mental  disorders.  It  may  be  mentioned  that  cases  are  recorded  where  pa¬ 
tients  who  had  power  of  speech  and  ability  to  write  correctly  could  not 
read  what  they  had  written,  although  sight  was  perfect.  There  has  been 
found  at  the  autopsy  a  lesion  of  the  brain  not  far  from  the  gyrus  angu- 
laris  (see  Bobert,  “  Troubles  Oculaires  dans  les  Maladies  de  Y  Encephale,” 
p.  440,  1880).  This  condition  is  called  (not  very  aptly)  blindness  for 
words.  An  instance,  which  was  very  carefully  studied,  is  given  by  Dr.  A. 
B.  Ball,  in  the  Archives  of  Medicine ,  April,  1881  (New  York :  Putnam’s 
Sons),  with  autopsy. 

Prolonged  exposure  to  strong  light  causes  disturbance  of  sight,  which 
in  some  cases  consists  in  reduced  sensibility  (torpor)  of  the  retina,  and  in 
other  cases  in  exalted  sensibility  (hypersesthesia)  of  the  retina.  We  have, 
therefore,  the  words  hemeralopia  and  nyctalopia,  whose  significance  has  been 
confounded  by  disagreement  as  to  the  Greek  words  from  which  the  terms 
were  derived,  but  to  which  the  meaning  now  attached  is  that  the  first 
means  good  sight  by  day  and  poor  sight  at  night,  while  the  latter  means 
the  reverse.  The  first  is  synonymous  with  night-blindness,  and  may  occur 
to  persons  travelling  in  the  tropics,  to  those  who  work  in  furnaces,  to  sol¬ 
diers  who  drill  on  very  sunny  parade-grounds,  etc.  It  is  noticed  that  insuffi¬ 
cient  or  poor  food  is  a  factor  in  the  disease.  The  persons  see  well  by 
day,  but  when  the  light  is  reduced  below  a  certain  'degree,  whether  by 
nightfall  or  artificially,  their  vision  is  far  worse  tliatijpbught  to  be.  There 
is  no  impairment  of  the  field  and  no  appearances  wShe  ophthalmoscope. 
Sailors  designate  this  condition  as  “  moon-blindhess,”  and  attribute  it  to 
lying  on  deck  in  the  moonlight. 

Snoiu-blindness,  as  it  is  called,  is  a  mixed*bqhdition,  consisting  of  intense 
photophobia,  spasm  of  the  eyelids,  comiA^cjJval  irritation,  and  sometimes 
chemosis.  The  bright  glare  and  the  severe  cold  combine  to  cause  the  condi¬ 
tion,  and  the  treatment  consists  in  scaling  applications  to  the  lids,  warm 
water,  with  a  little  tinct.  opii,  Hp&iection  by  shades,  goggles,  veils,  etc., 
or,  if  possible,  shelter  indoor^  Borne  of  the  cases  exhibit  amesthesia 
(torpor)  of  the  retina,  instead-Sflindue  sensibility.  For  the  first-mentioned 
cases,  prolonged  exclusioif^Sm  light,  with  good  diet,  and  in  many  cases 
antiscorbutics  or  coddiv40t>il,  will  almost  surely  afford  relief.  Cases  of 
night-blindness  now  mentioned  must  not  be  confounded  with  retinitis  pig¬ 
mentosa,  of  whicl\  sgrne  cases  are  congenital  and  exhibit  no  pigment  in  the 
retina.  These  latm^lways  have  a  remarkable  limitation  of  field,  which 
may  be  attende^xaith  reduced  central  vision,  and  distinguishes  them  from 
the  cases  mwAphsidered. 

Anothfc^^uegory  are  what  may  be  called  cases  of  hysterical  hyperces - 
thesia  of  ^he  retina.  It  is  found  both  in  men  and  in  women.  It  is  often 
asso^pfi^with  some  error  of  refraction,  and  is  brought  on  generally  dur- 
ins^uWttack  of  illness.  Light  becomes  unpleasant,  and  the  patient  desires 
it^  pjartial  exclusion,  until  at  length  nothing  but  absolute  darkness  may  be 
derated.  One  such  instance  is  as  follows :  a  man  of  active  mind  and 
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good  health  was  submitted  to  an  operation  for  varicocele.  During  confine¬ 
ment  to  bed  he  amused  himself  by  studies  in  mathematics.  His  eyes  after 
a  time  gave  him  trouble,  and  he  caused  the  windows  to  be  shaded.  Anxiety 
about  the  condition  of  his  genital  organs  made  him  morbidly  sensitive,  and 
this  aggravated  the  growing  irritability  of  his  eyes.  After  he  was  cured  of 
the  varicocele  he  remained  in  a  perfectly  dark  room  for  several  weeks,  and 
was  unable  to  bear  the  least  light  without  great  distress.  When  he  came 
to  me  he  was  encased  in  wrappings  about  his  eyes,  which  he  was  very 
loth  to  remove.  By  urgency  and  insistance,  and  assurances  that  his  fears 
of  blindness  were  needless,  I  finally  succeeded  in  examining  and  testing  his 
eyes,  and  found  a  high  degree  of  hypermetropia.  Suitable  glasses  were 
given,  and  he  soon  gathered  courage  to  face  the  light  and  use  his  glasses, 
and  was  perfectly  restored.  I  relate  this  case  from  memory,  and  cannot 
adequately  convey  the  extremely  distressing  state  to  which  a  highly  edu¬ 
cated  and  capable  man  had  been  brought. 

An  instance  in  a  young  woman,  about  twenty-three  years  of  age,  was  so 
intense  in  its  character  as  to  be  absurd.  To  shut  out  all  light  when  going 
out-doors,  she  had  constructed  a  visor  of  pasteboard,  cotton  wadding,  and 
green  cloth,  which  covered  her  head  and  face  to  the  end  of  the  nose,  like 
a  huge  mask,  and  was  tightly  tied  behind.  Over  this  she  wore  a  thick  veil. 
These  things  were  removed  in  a  dark  room,  and  then  no  persuasion  could 
induce  her  to  unclose  her  eyes.  She  finally  consented  to  be  chloroformed 
in  a  dark  room,  and  while  she  was  unconscious  the  blinds  were  thrown 
open,  and,  on  waking,  it  was  some  time  before  she  observed  the  increased 
light,  and  thenceforward  improvement  took  place.  She  had  muscular  as¬ 
thenopia,  and  there  was  a  relapse  afterward,  but  the  hyperesthesia  ulti¬ 
mately  disappeared. 

In  another  case,  of  which  I  have  full  notes,  the  lady  had  been  for 
eight  months  in  darkness.  When  she  had  laid  aside  the  vi&ips  about  her 
face,  I  succeeded,  by  the  help  of  the  atomizer  playing  t%e  lids  and  by 
hopeful  talk,  in  getting  her  to  open  her  eyes,  and  in  tw/OnHurs  she  was  able 
to  bear  the  ordinary  light  of  a  room.  Afterward  atmpla  was  used.  There 
■was  marked  conjunctival  irritation  and  spasm  of  accommodation.  Encour¬ 
aging  assurances  to  the  patient  greatly  aided  li^  _  ^  _ 

tive  prisms,  to  correct  muscular  insufficiency  she  was  able  to  get  moderate 
use  of  her  eyes. 

More  need  not  be  said  on  this  subje^except  to  remark  that  attention 
must  be  given  to  the  general  conditic^pf  the  patient,  both  physical  and 
moral,  and  not  only  will  medical  sld|L  but  personal  tact,  be  required  to  win 
confidence  and  impart  courage.  AKrere  will  often  be  found  refractive  or 
muscular  errors  to  be  correctedC^  well  as  irritation  of  the  conjunctiva, 
and  perhaps  nasal  catarrh, 

o° 

HjjjmopiA,  or  Hemianopia  (Mauthner). 

The  first  wor^G^notes  half-sight ;  the  last  denotes  half-blindness,  and 
is  the  term  preferred,  because  the  loss,  and  not  the  preservation 

of  function^%^«he  topic  of  consideration.  Theoretically,  we  might  have 
the  fields  tdmded  into  an  upper  and  lower  half ;  but  such  cases  are  so 
"Jwfc  to  merit  discussion,  provided  we  leave  out  of  view  all  in 
fere  are  no  manifest  intra-ocular  lesions.  The  fields  are  divi- 
a  vertical  line  passing  through  the  centre,  and  both  eyes  are  in- 
The  frequent  cases  are  those  in  which  homonymous  sides  are 
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wanting,  i.e.,  both  right  or  both  left  sides  ;  the  less  frequent  are  those  in 
which  the  external  or  temporal  halves  are  blind.  Least  frequent,  and  very 
rare,  are  cases  in  which  the  median,  or  nasal  sides  of  the  fields,  are  ab¬ 
sent.  In  both  the  temporal  and  nasal  cases  the  line  of  division  is  apt  to  be 
irregular,  and  not  on  the  vertical  meridian,  and  the  blind  parts  of  the  field 
are  not  wholly  deficient  in  light-perception.  But  for  homonymous  heini- 
anopia  the  line  of  division  is  sharp,  is  on  the  vertical  meridian,  and  the 
blind  sides  of  the  fields  have  no  sensation  of  light.  These  are  cases  of 
intra-cranial,  and  often  of  cerebral  disease.  As  a  rule,  the  interior  of  the 
eye  presents  no  lesions.  The  optic  nerves  come  into  relations  with  a  large 
number  of  ganglia  at  the  base  of  the  brain,  and  until  recently  they  were  not 
supposed  to  penetrate  any  farther ;  but  we  now  know  that  they  pass  on¬ 
ward  to  the  cortex  of  the  posterior  occipital  lobe,  at  its  hinder  part.  Ter¬ 
rier  fixed  upon  the  gyrus  angularis  as  the  terminus ;  later  investigators, 
especially  Munk,  include  adjacent  parts.  Munk  has  shown  that  this  region 
in  the  ape  has  a  most  remarkable  correspondence  in  function  with  the  re¬ 
tina.  If  certain  parts  of  the  cortex  be  destroyed,  a  part,  and  always  the 
same  part  of  the  opposite  retina,  becomes  blind. 

Experience  in  experimental  physiology,  in  anatomy,  and  in  pathology, 
has  shown  that  hemianopia  may  come  from  a  lesion,  1st,  of  the  cortex  of 
the  posterior  occipital  lobe  ;  2d,  of  the  intermediate  ganglia,  viz.,  the  thal¬ 
amus  opticus,  the  corpora  quadrigemina,  corpora  geniculata,  etc.;  and, 
3d,  of  the  tractus  or  of  the  chiasm.  In  the  case  of  the  chiasm,  the  sym¬ 
metrical  binocular  hemianopia  is  not  so  certain  to  occur  as  in  the  other 
lesions. 

Monocular  hemianopia  can  take  place  only  by  lesion  of  one  nerve  in 
front  of  the  chiasm  ;  one  such  case  without  autopsy  is  given  by  Mauthner. 
Within  a  few  years  much  discussion  has  taken  place  relative  to  the  struc¬ 
ture  of  the  chiasm,  especially  whether  the  tractus  cm^NIn  whole  or  in 
part.  The  partial  crossing  was  the  old  doctrine,  ai^wtliough  recently 
denied,  it  has  come  to  be  fully  substantiated  agah^y  a  great  variety  of 
evidence.  We  are  still  in  the  dark  as  to  how  the  crossing  and  direct  fibres 
are  related  to  each  other.  We  know  that  thejr^rangement  is  complex, 
that  it  does  not  correspond  to  any  scheme  yeOimagined,  and  that  proba¬ 
bly  it  is  not  the  same  in  all  indlvidual^TVt^  has  been  held  that  in  the 
optic  nerves,  up  to  the  optic  foramina,  /fcliV«m*ect  fibres  lie  to  the  outer  or 
temporal  side  ;  but  this  is  now  in  dou-Bk  It  is  certain  that  each  nerve  is 
composed  of  more  fibres  which  have  kissed  than  of  direct  fibres,  and  the 
ratio  is  about  as  three  to  two.  Iil  the  chiasm  it  has  been  shown  that  there 
are  commissural  fibres,  knownJ0Jne  commissura  inferior,  or  of  Gudden. 
They  do  not  enter  the  opti jS&gpvgs,  but  go  to  the  peduncles  of  each  side 
respectively.  There  is  alsa^vbommissure  of  Meynert,  which  does  not  be¬ 
long  to  the  chiasm,  btfTlrasr  upon  it.  The  crossing  of  a  part  only  of  the 
fibres  of  each  tractus  Vaa/the  chiasm  was  absolutely  proven  by  Nicate  in 
cats.  He  cut  it  before  backward  on  the  median  line,  and  the  ani¬ 
mals  continued  tjprae  with  each  eye ;  that  is,  on  the  temporal  half  of  each 
field,  which  ^vqp^Khave  been  impossible  did  the  fibres  all  cross  in  the 
chiasm.  T^^^ne  has  been  proven  in  man  by  examinations  of  the  brain 
in  persons%|ad  have  had  total  atrophy  of  one  optic  nerve  ;  in  them,  both 
tractus  ^Ae  partially  atrophied.  On  the  other  hand,  in  a  case  of  destruc¬ 
tion  one  corpus  geniculatum,  both  optic  nerves  were  partially  atro- 

l^h^d  ^Gudden :  Arch,  fur  Ophth.,  xxv.,  i.,  Taf.  iii.,  Fig.  14).  On  this  point 
tWstfe  is  now  no  doubt.  As  to  the  cerebral  centre  for  vision,  Charcot  as- 
4  /I  Mimed  that  lesion  on  one  side  caused  total  blindness  of  the  opposite  eye, 
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and  not  binocular  liemianopia.  This  lias  been  rendered  unlikely  by 
Munk’s  experiments  on  dogs  and  apes,  while  a  case  of  softening  of  the 
occipital  lobe  seen  by  Curschman,  and  another  by  Westphal  (Mauthner : 
“  Gehirn  und  Auge,”  480,  1880),  are  conclusive  that  lesion  of  this  region, 
without  influence  of  other  parts,  causes  hemiaiiopia  of  both  eyes. 

I  find  records  in  my  note-book  of  13  cases  of  hemianopia.  Of  these, 
11  were  homonymous  and  2  were  temporal.  Of  the  11,  two  were  partial — 
that  is,  not  the  entire  half,  but  corresponding  parts  of  the  half  of  each 
field  were  lost.  Of  the  11,  six  were  blind  on  the  right  and  five  on  the 
left  side.  Of  these  11,  three  had  no  other  affection  and  no  ophthalmo¬ 
scopic  changes  ;  eight  had  complications  which  were  as  follows :  slight 
temporary  dilation  of  one  pupil  in  one  ;  loss  of  sensation  in  three  ;  apha¬ 
sia  to  slight  degree  in  three  ;  hemiplegia  in  one  ;  lesions  of  nerve  or  retina 
in  five  cases.  Eight  patients  were  men,  five  were  women ;  their  ages  were 
from  thirty  to  eighty-two.  In  all,  the  attack  was  sudden.  In  some,  cen¬ 
tral  vision  was  much  injured ;  in  others  it  was  good ;  in  some,  it  was  at 
first  much  worse  than  it  subsequently  became.  In  all  there' was  from  the 
onset  severe  headache,  lasting  for  days  or  weeks.  In  some  there  was  im¬ 
paired  memory.  It  thus  appears  that  the  eye-symptoms  may  exist  with 
no  other  concomitant  than  severe  headache,  while  it  may  be  attended  by 
other  signs  of  brain-lesion.  The  persons  are,  in  most  cases,  beyond  mid¬ 
dle  age.  If  the  right  side  of  the  field  is  lost,  the  inconvenience  is  much 
greater  than  when  the  left  side  is  destroyed,  because  we  read  and  write 
from  left  to  right,  and  unconsciously  let  the  eye  run  forward  to  the  next 
word,  which,  when  there  is  right-side  hemianopia,  is  impossible.  It  hap¬ 
pens  that  less  than  one-half  of  each  field  may  be  lost,  as  in  the  following 
case  : 


MissS.,  aged  thirty,  came  to  me  in  April,  1879.  She  was  forewoman  in  a  large 
establishment,  and,  being  extremely  busy,  she  had  not  slept  \&§Jl  fof  many  months. 
Four  weeks  ago  she  had  an  attack  of  severe  pain,  running^|#rn  the  left  clavicle 
and  shoulder  to  the  head,  which  drew  it  to  one  side,  and  prevented  sleep  for  two 
nights.  Two  weeks  afterward  she  found  herself  totally^  nlmd  on  the  right  side. 
There  were  no  other  symptoms.  Examination  found  nc@feease  of  the  kidneys,  nor  of 
the  heart ;  she  had  not  had  rheumatism.  Vision  inje^^cye  §#.  By  the  ophthalmo¬ 
scope  :  right  disc  not  swollen,  vessels  full ;  near  iWfe^retina  a  little  cedematous,  and 
has  some  dots,  while  a  bluish  zone  surrounds  almost  the  disc.  Left  eye  about  the 
same.  Visual  fields  have  this  peculiarity  :  thairVmle  there  is  symmetrical  hemian¬ 
opia,  perception  remains  on  the  extreme  perapn^ry  of  the  blind  sides.  Treatment  was 
iod.  potas. ,  gr.  x.,  ter.  in  die.  After  a  mo&tlrher  condition,  which  had  been  one  of 
great  excitement,  because  of  her  impairlJKsight,  was  more  calm,  and  she  slept  well, 
and  felt  very  tired.  Had  some  numbness  <ff  the  left  leg.  Visual  fields  then  showed 
a  clearing  up  of  the  lower  half  of  tbe^pre^iously  blind  portion. 

In  August  following,  the  field+s-.vv£re  about  the  same,  and  in  the  retinas  there  were 
fewer  specks  than  at  first.  Tlywght  optic  nerve  was  more  hyperasmic  than  the  left. 
The  patient  then  passed  cu^njAfiJservation. 

It  is  almost  cerjamjbhat  the  lesion  must  liave  been  in  the  occipital  lobe 
of  the  left  side  andl|^i£,  probably,  a  small  hemorrhage,  which  was  absorbed, 
and  left  much  q£JhJ  tissue  uninjured.  That  the  periphery  of  the  field  was 
not  injured  a^ftt^first,  points  to  the  limited  character  of  the  brain-lesion. 
I  could  cit&’anHther  case  of  partial  hemianopia  still  different  in  the  arrange¬ 
ment  of  the  fields.  I  will  relate  one  of  the  only  two  cases  of  temporal 
hemia^c^^  which  I  have  seen. 

.Oj^a-captain,  aged  forty-eight,  in  good  health  and  of  good  habits,  after  exposure 
ttf^tropical  sun  on  a  voyage  in  the  Gulf  of  Mexico,  was  attacked  with  severe  head- 
^cp?,  nausea,  and  diminished  sight,  which  in  five  days  amounted  to  total  blindness. 
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After  a  few  days,  sight  began  to  return,  and  he  observed  that  he  saw  badly  on  the  outer 
side  of  each  field.  After  three  months  I  saw  him,  viz.,  in  November,  1880,  and  found 
that  the  condition  of  the  fields  was  what  he  represented,  but  that  there  was  not  total, 
but  partial  blindness,  i.e.,  amblyopia  in  each  temporal  half.  The  direct  vision  of  each 
eye  was  good.  The  interior  of  the  eye  showed  no  special  lesion. 


For  explanation  of  such  a  case,  we  must  look  to  the  region  of  the  chiasm 
and  on  the  median  line.  The  symptoms  lack  entirely  the  sharp  and  defi¬ 
nite  quality  of  cerebral  hemianopia,  and  the  initiatory  total  blindness  pre¬ 
cludes  such  a  supposition.  In  fact  this  kind  of  half-blindness  is  both  rare 
in  occurrence  and  vague  in  symptoms. 

Nasal  bilateral  hemianopia  has  been  very  seldom  recorded,  and  is  to 
be  accounted  for  only  by  the  supposition  of  a  double  lesion  acting  upon 
each  side  of  the  chiasm,  or  on  the  outer  side  of  each  optic  nerve.  While 
this  is  possible,  it  is  excessively  unlikely  to  occur.  Dr.  Knapp’s  supposi¬ 
tion  that  atheroma  of  both  carotids  in  the  foramina  can  cause  it,  is  not  con¬ 
sidered  probable. 

Diagnosis  scarcely  needs  to  be  alluded  to,  yet  for  want  of  attention, 
or  from  neglect  to  examine  the  visual  field,  this  condition  is  often  un¬ 
noted  in  general  practice.  Physicians  at  the  present  day  seem  almost 
as  reluctant  to  investigate  eye-troubles,  as  in  former  times  they  were 
eager  to  assert  their  full  competency  to  deal  with  them.  It  certainly  is 
not  too  much  to  expect  a  general  practitioner  to  ascertain  that  a  patient 
has  hemianopia.  « 

Prognosis. — For  most  cases,  recovery  of  the  lost  fields  is  not  to  be  looked 
for.  Where  central  vision  is  bad  that  will  often  improve.  This  will  be 
found  in  many  cases  to  be  connected  with  intra-ocular  lesions.  A  larger 
question  is  as  to  the  patient’s  general  welfare.  We  have  to  deal  with  a 
brain  or  an  intra-cranial  disease.  It  may  be  an  apoplexy 
softening,  a  new  growth,  a  periostitis,  or  an  injury,  etc, 
gether  all  the  symptoms  and  thence  deduce  the  best 
In  most  cases  we  have  to  do  with  apoplexy.  *Su 

Treatment  is  to  be  regulated  by  the  generalf^mptoms. 

‘  '  ‘  wilVbe  i 


an  embolism, 
must  put  to- 
ent  we  may. 


quently  iodide  and  bromide  of  potassium 


may  underlie  the  local  lesions.  For 
dicated. 

Simulated  blindness. — If  a  person  fi 
eyes,  we  examine  the  behavior  of  the 
of  accommodation,  we  note  the  corre* 
point,  we  inspect  the  interior  of|%e 
course,  if  all  the  above  conditio: 
not  authorized  to  declare  tb 


Most  fre- 
suitable.  Syphilis 


the  qyes  nothing  is  specially  in- 

Or  etends  to  be  blind  in  both 
iils  to  light  and  upon  the  effort 
xation  of  both  eyes  to  the  same 
eyes  by  the  ophthalmoscope.  Of 
►rrespond  to  the  normal  state,  we  are 
a  malingerer,  however  much  we  may 
suspect  it.  We  must  simffl^Ieave  him  to  take  care  of  himself,  as  if  he 
were  not  blind,  and  wait  for  something  to  turn  up  which  may  surprise  him 
into  betraying  himself.  V^oldsmith  found  that  a  mad  dog  on  the  street 
quickly  cured  a  blin<^beggar,  as  he  tells  us  in  verse. 

With  pretended  blindness  in  only  one  eye  it  is  easier  to  cope.  A  ste¬ 
reoscope  can  be  arranged  with  a  part  of  a  diagram  in  each  half  of  the  slide, 
which,  whemcOmbined,  make  the  proper  whole.  Wafers  of  different  colors 
may  be  pasffeM^on  opposite  halves  of  the  slide  and  expose  the  cheat.  A 
prism  o:UI°  12°,  with  base  up  or  down,  may  be  put  in  a  spectacle-frame, 
and  ijUihe  Individual  sees  a  dot  or  a  line  or  a  distant  candle  double,  he  has 
bet^ayea  himself.  Rotating  the  prism  will  often  deceive  the  malingerer. 
>f  ground  glass  may  be  put  over  the  seeing  eye  and  vision  tested  in 
one  which  is  alleged  blind  ;  a  red  glass  can  be  employed  to  bring  out 
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contradictory  statements.  The  above  proceedings  are  required  in  cases  of 
draft  for  military  service,  or  in  prisons. 

I  have  known  a  person  to  be  impressed  with  a  belief  that  one  eye  was 
blind  because  it  had  been  hurt,  and  was  declared  by  an  oculist  to  be 
seriously  damaged.  The  ophthalmoscope  discovered  opaque  optic-nerve 
fibres,  and  the  oculist  being  deceived,  deceived  the  boy.  With  much  dif¬ 
ficulty  I  persuaded  him  to  let  me  bandage  the  eye  which  he  believed  to  be 
the  only  good  one,  and  by  the  time  when  the  next  meal  was  served  he 
found  his  sight  improving. 


THE  OKBIT. 
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CHAPTER  XVII. 

THE  OBBIT. 

Anatomy . — The  cavity  which  contains  the  eyeball  is  a  quadrangular 
pyramid,  in  which  we  distinguish  the  base  or  opening,  the  four  walls,  and 
the  apex.  The  angles  of  the  base  are  rormded,  and  the  infero-temporal 
angle  is  at  a  lower  level  than  the  infero-nasal  angle.  In  other  words,  the 
upper  and  lower  sides  have  a  slope  downward  toward  the  temple.  The 
edge  is  somewhat  sharp  on  three  sides,  because  it  overhangs  the  interior 
surface.  On  the  fourth,  viz.,  the  internal  side,  the  edge  rounds  off  and 
slopes  toward  the  median  line.  The  orbital  margin  is  capable  of  great  re¬ 
sistance,  because  the  bone  is  dense,  and  is  buttressed  by  the  zygomatic 
arch,  which  expands  into  the  malar  bone,  and  by  the  arch  of  the  frontal 
bone.  On  the  medial  side,  where  strength  is  not  needed,  the  bones  are 
very  thin,  but  their  celluloid  arrangement  gives  great  capacity  for  dispers¬ 
ing  the  force  of  shocks.  On  the  wall  of  the  inner  margin  we  have  the 
groove  in  which  is  lodged  the  lachrymal  sac,  in  front  of  which  is  the  in¬ 
sertion  of  the  orbicularis,  and  behind  which  is  the  insertion  of  the  tensor 
tarsi.  This  edge  is  formed  by  the  ascending  process  of  tha  superior  maxil¬ 
lary,  which  joins  the  nasal  process  of  the  os  frontis.  JKmlgroove  for  the 
lachrymal  sac  is  mostly  channelled  out  of  the  laclp^|al  T>one.  At  the 
supero-nasal  angle  the  supra-trochlear  arteries  and  vdAs  are  found,  and  a 
little  behind  the  edge  is  the  loop  through  which  <m$!§es  the  tendon  of  the 
superior  oblique  (trochlearis)  muscle.  At  tance  of  from  six  to  ten 

millimetres  from  the  supero-nasal  angle  T^^&ve  a  foramen,  or,  it  may 
be,  a  notch  which  gives  passage  to  the  supraorbital  nerve,  and  to  a  small 
arterial  twig.  Beyond  this  the  edge  avemaffigs  the  cavity  more  decidedly, 
until  at  the  supero-temporal  angle  wN§nd  behind  it  a  decided  fossa,  in 
which  is  lodged  the  lachrymal  glancD  Passing  around  the  outer  to  the 
lower  border,  we  find,  a  little  im*0^  the  middle  of  the  latter,  the  region 
where  the  infra-orbital  nerve  emerges.  It  comes  out  of  the  bone  about 
eight  millimetres  below  ttayedger  The  orbital  margin  is  composed  of  the 
superior  maxillary,  the  froo@i,  and  the  malar  bones.  The  prominence  of 
the  frontal  sinuses  mafeNjJis  the  most  elevated  part  of  the  region  of  the 
base,  while  at  the  temporal  side  the  bone  is  thickest  and  most  dense.  The 
inner  wall  of  the  £>!$&  is  smooth  and  polished,  presenting  the  surface  of 
the  os  planum  o£4^^ethnoid,  and  here  we  have  two  foramina  in  the  suture 
between  the^osHrentis  and  the  orbital  lamina  of  the  ethmoid ;  the  anterior 
foramen  g^S^passage  to  the  nasal  branch  of  the  ophthalmic  nerve  into  the 
skull,  andN^^latter  to  an  artery  into  the  nose.  The  superior  wall,  or  roof, 
of  the  mjbitis  slightly  concave  and  smooth.  Immediately  next  to  it  is  the 
levataTVp^lpebrse  superioris  ;  it  is  very  thin,  and  at  its  anterior  and  inner 
pa$t  lVseparates  into  two  layers,  between  which  is  the  frontal  sinus.  The 
Splice  of  the  outer  wall  is  nearly  flat,  inclines  outward  from  the  median 
^flfcne,  and  is  composed  of  the  greater  wing  of  the  sphenoid,  and  of  the  malar 
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bone.  The  inferior  wall  is  thin,  and  furrowed  by  the  groove  for  transmis¬ 
sion  of  the  infra-orbital  nerve  ;  below  it  lies  the  antrum.  Between  the  outer 
and  the  inferior  walls,  at  their  place  of  junction,  is  the  spheno-maxillary 
fissure,  which  sweeps  from  without  and  below  inward  and  upward  in  an 
imperfect  right-angled  bend,  bounding  the  posterior  part  of  the  body  of 
the  superior  maxillary  bone,  and  opening  into  the  muscular  mass  and  the 
vessels  which  lie  about  the  pterygoid  process.  It  is  through  this  fissure 
that  a  cut  is  made  in  excision  of  the  upper  jaw.  The  fissure  is  sometimes 
called  the  inferior  orbital.  At  the  angle  of  junction  between  the  superior 
and  outer  wall  is  another  fissure,  shorter  than  the  preceding,  which  sep¬ 
arates  the  lesser  and  greater  wings  of  the  sphenoid,  and  is  called  the  supe¬ 
rior  orbital,  or  sphenoidal  fissure.  It  gives  passage  to  all  the  motor  nerves 
of  the  eye,  to  the  ophthalmic  nerve,  and  to  the  ophthalmic  vein,  while  it  has 
upon  its  cranial  side  the  cavernous  sinus,  and  is  occupied  by  dense  connective 
tissue,  which  shuts  up  the  aperture  firmly.  At  the  apex  of  the  orbit,  above 
the  inner  end  of  the  sphenoid  fissure,  is  the  optic  canal  or  foramen,  which 
perforates  the  sphenoid  at  the  junction  of  its  wings  with  its  body.  The 
canal  is  cylindrical,  is  rather  larger  in  front  than  behind,  i.e.,  funnel-shaped, 
is  from  eight  to  nine  millimetres  long,  and  about  six  millimetres  in  diam¬ 
eter  on  the  average.  Its  course  is  from  below  and  outward,  upward  and  to 
the  median  line,  and  the  canals  of  opposite  sides  converge  to  each  other. 
Posteriorly  they  open  into  the  middle  cranial  fossae.  The  canal  contains 
the  optic  nerve  and  the  ophthalmic  artery.  The  sphenoidal  fissure  run¬ 
ning  outward,  and  the  spheno-maxillary  fissure  running  downward  and 
outward,  meet  and  become  continuous  with  each  other  just  below  the 
optic  canal.  These  fissures  are  of  variable  length  and  breadth  ;  they  may 
differ  on  the  opposite  sides  of  the  same  person,  and  usually  growr  larger 
in  later  life.  The  spheno-maxillary  fissure  contains  fat  and  connective  tis¬ 
sue,  and  some  vessels  which  communicate  with  the  internsjjWaxihary. 

The  dura  mater  adheres  to  the  sphenoidal  fissure  and'  td  jnje  optic  canal 
very  firmly.  It  clothes  the  surface  of  the  optic  canal,  affij^urving  forward, 
is  continuous  with  the  outer  sheath  of  the  optic  nerve  And  with  the  perios¬ 
teum  of  the  orbit.  There  is  also  an  inner  sheath  of  the  optic  nerve  which 
is  continuous  with  the  arachnoid,  and  which  optic  canal  is  firmly 

attached  to  the  outer  sheath  by  meshes  dk^pnective  tissue.  In  many 
cases  this  meshwork  is  sufficiently  open  to  j^pnit  fluid  to  be  injected  from 
the  cavity  of  the  skull  into  the  space  betvteen  the  two  sheaths  of  the  nerve, 
as  was  proven  by  Schwalbe.  But  this  ©ibt  invariably  possible,  and  in  all 
cases  the  optic  nerve  is  so  closely  attached  to  the  wall  of  the  bony  canal 
that  it  cannot  be  pulled  away  fit.  Schwalbe  says  this  adhesion  is 
most  intimate  at  the  upper  the  canal.  The  ophthalmic  artery 

coming  from  the  internal  carotid*and  about  two  millimetres  in  diameter, 
lies  in  the  canal  below  and  ©the  outer  side  of  the  nerve.  The  recti  mus¬ 
cles  and  the  superior  oblique  originate  around  the  opening  of  the  optic 
canal,  the  rectus  externus  having  two  roots,  between  which  passes  the 
third  nerve. 

The  orbits  sta^KJo  each  other  in  such  relation,  that  their  axes  form  an 
angle  opening.ioiward  of  about  forty  degrees,  whose  apex  would  be  at  the 
middle  of  tl^^interior  clinoid  process  of  the  sphenoid.  The  floor  of  the 
orbit  slogas  downward,  forward,  and  outward  ;  the  shape  of  the  cavity 
thus  inolibejf  the  eyeballs  to  assume  a  position  looking  outward  and  down- 
wardk TB&e  globe  is  placed  so  as  to  lie  nearer  to  the  outer  wall  than  to  the 
inner,  while  the  optic  canal  is  above  the  level  of  the  middle  of  the  eye. 
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Cellulitis  Orbit2E. 

This  appears  under  the  form  of  inflammatory  oedema  and  of  phleg¬ 
mon.  It  may  be  occasioned  by  a  variety  of  lesions,  both  traumatic  and 
idiopathic.  The  mildest  form  of  oedematous  cellulitis  is  as  follows  :  a 
delicate  boy,  of  pale  skin,  about  nine  years  old,  complained  of  dull  pain 
about  the  right  eye  there  were  no  signs  of  ocular  inflammation.  After 
two  or  three  days  the  globe  began  to  advance  from  the  orbit,  and  I  saw 
him.  There  was  a  little  swelling,  but  no  redness  of  the  lid,  no  chemo- 
sis  nor  conjunctival  redness ;  the  eye  stood  forward  several  millimetres, 
and  turned  outward.  There  was  difficulty  in  movement,  and  occasional 
diplopia.  Pressure  on  the  globe  when  firm  was  unpleasant ;  no  hardness 
or  tumor  could  be  felt  on  pushing  the  finger  between  the  globe  and  the 
orbital  margin.  Vision  was  perfect,  pupil  and  fundus  natural.  The  symp¬ 
toms  continued  the  same  for  several  days  and  the  eye  finally  returned  to 
its  place.  Such  a  mild  attack  of  cellulitis  is  most  likely  to  occur,  as  I  have 
found,  in  young  and  not  robust  children.  It  is  not  dangerous,  and  needs 
only  mild  external  applications,  such  as  warm  infusions  of  opium  or  of 
chamomile-flowers,  or  the  liquor  ammonii  acetatis,  1  part  to  5  of  water. 

Phlegmonous  inflammation  of  the  orbit  is  either  idiopathic  or  sympto¬ 
matic.  It  may  be  ushered  in  with  a  chill  and  rise  of  temperature.  There 
will  be  pain,  swelling,  and  duskiness  of  the  lids,  especially  of  the  upper,  and 
the  eye  will  advance.  Chemosis  of  a  yellowish  red  color,  with  conjunctival 
vascularity,  will  appear  ;  the  eye  will  move  with  difficulty,  and  in  the  height 
of  a  severe  attack  it  will  be  absolutely  rigid  ;  pressure  on  the  globe  may  or 
may  not  make  it  recede,  and  mil  cause  deep  pain ;  exploration  by  the 
finger  in  the  circumocular  sulcus  will  find  the  tissues  firm,  tense,  solid 
and  painful,  some  parts  being  more  tumid  and  tender  dMh  ;  others.  This 
last  symptom  of  resistant  and  painful  infiltration  of  the  orbiml  tissue  is  the 
important  feature.  In  bad  cases  the  eyeball  become^wvolved  by  infiltra¬ 
tion  and  opacity  of  the  cornea,  and  perhaps  even  ttfiiS  suppuration.  The 
optic  nerve,  the  sclera,  and  the  interior  texti  ty  in  turn  participate, 

and  the  end  be  panophthalmitis.  The  cases  vary  in  severity  and  general 
features,  but  the  above  facts  are  the  chiqfl^p^ptoms.  Such  a  lesion  may 
be  metastatic  from  puerperal  fever,  remote^hlebitis,  septicaemia,  carbun¬ 
cles,  or  typhus  fever ;  it  is  more  frequently  coincident  with  facial  ery¬ 
sipelas,  with  disease  of  the  neighboring  bony  walls,  or  with  acute  inflam¬ 
mation  of  the  lachrymal  gland,  ffithas  been  observed  as  a  complication 
of  purulent  meningitis ;  but  in(s)feh  cases  there  is  strong  reason  for  re¬ 
garding  thrombosis  of  thq^^^rnous  sinus  or  neighboring  veins  as  the 
middle  factor  of  the  proces^v 

Prognosis  is  of  necessity*  serious,  and  much  turns  on  the  age,  health, 
and  habits  of  the  j)atient^lind  on  the  cause  of  the  trouble. 

Treatment  will  according  to  the  period  at  which  the  case  is  seen, 
and  with  its  caip^md  complications.  For  a  case  seen  early,  cold  or 
warm  applic%tj|^/as  the  feelings  of  the  patient  dictate,  and  free  use  of 
leeches  on  <t£|ybrow  and  temple — six  or  eight  of  them,  mil  be  judicious. 
When  the\^dlling  rises  high,  and  where  exploration  beneath  the  rim  of 
the  orbi^detects  deep  infiltration  and  resistance,  and  if  the  swelling  of  the 
lid  bwpj9  hard  and  brawny  type,  and  there  be  much  pain,  an  incision 
sh&dcMoe  made  at  the  point  of  greatest  tension  and  tenderness  with  a 
slight,  narrow  bistoury,  close  and  parallel  to  the  wall  of  the  orbit  and 
/Ig&ierally  above  the  eye.  The  knife  should  enter  for  one-half  inch  or  more, 


332 


DISEASES  OF  THE  EYE. 


and  while  the  point  may  not  cut  widely,  the  opening  through  the  skin  and 
fascia  must  be  one-fourth  to  three-fourths  of  an  inch  in  length.  By  this 
incision  the  tension  of  the  oculo-orbital  fascia  is  relieved,  the  vessels 
are  unloaded,  serum  finds  vent,  and  the  tissues  are  relaxed.  It  is  not 
necessary  to  find  pus,  but  in  case  such  a  focus  has  formed,  the  knife  must 
aim  for  it  and  go  to  any  depth  to  reach  it.  My  convictions  are  strong  in 
favor  of  an  early  incision  with  sufficient  external  opening,  as  a  means  of 
arresting  the  plilegmonous  inflammation  and  the  formation  of  pus.  I 
quite  disagree  with  a  tendency  to  long  tarrying  until  pus  begins  to  show 
at  the  surface,  because  meanwhile  grave  mischief  can  befall  the  optic 
nerve  and  likewise  the  cornea,  as  the  result  of  tension,  pressure,  and  con¬ 
tiguous  inflammatory  action.  The  wound  is  to  be  kept  open  by  a  tent  of 
borated  lint  and  washed  freely  with  warm  borated  or  carbolated  water  to 
promote  bleeding  and  subsequent  discharge,  and  the  external  lotion  of 
warm  water  or  acetate  of  ammonia  must  be  continued ;  or  hot  poultices 
of  ground  slippery-elm  bark  or  of  spongio-piline  wrung  out  of  hot  water, 
should  be  kept  up.  The  patient’s  general  condition  will  modify  the  local 
treatment,  because  if  laboring  under  a  grave  general  disease,  fever,  pyae¬ 
mia,  or  meningitis,  there  will  be,  perhaps,  some  hesitation  about  inflicting 
pain  or  incurring  much  loss  of  blood.  The  principles  of  general  surgery 
must  be  our  guide.  When,  however,  orbital  cellulitis  and  blepharitis 
complicate  erysipelas  of  the  face  or  head,  incisions  are  to  be  made  early, 
when  the  skin  assumes  the  tense  and  dusky  hue  and  hard  feel  of  phleg¬ 
monous  infiltration.  The  circulation  being  strangulated  by  the  effusions, 
deep  incisions  offer  the  best  chance  of  preventing  the  sloughing  of  tissue 
and  injury  to  the  eye.  In  these  cases  there  is  less  danger  from  undue 
bleeding,  because  the  vessels  are  choked  by  the  infiltration. 

It  need  not  be  said  that  in  many  of  the  complicated  case^L  the  general 
disease  demands  the  chief  attention,  in  stimulants,  supjfoslfcing  food  at 
intervals,  quinine,  mineral  acids,  etc.  * 

It  may  happen  that  the  eyeball  passes  into  gen^Ml  suppuration  or 
suppurative  keratitis.  For  the  latter,  and  for  eailvfi^ages  of  the  former, 
warm  fomentations  are  to  be  sedulously  used.  RmSfentesis  of  the  cornea, 
or  its  free  division,  may  be  required.  For  suppuration  of  the  globe,  where 
it  has  become  tense,  and  is  giving  great  pain,  aiMncision  may  be  made  into 
its  anterior  half  to  evacuate  the  vitreous  aklAst  in  part.  In  these  cases 
enucleation  may  be  done,  as  I  do  not  he&ite  to  do  when  its  suppuration 
is  primary  and  the  affection  of  the  orl&t/secondary.  It  is  fair  to  say  that 
there  are,  in  literature,  a  number  qf^f3es  of  fatal  results  following  abscess 
of  the  orbit,  but,  naturally,  discriri|imtion  must  be  made  as  to  those  which 
are  associated  with  other  anAf0^ve  disorders.  An  extensive  abscess  of 
the  orbit,  when  purely  locaL^MSeatens  risk  by  extension  backward  to  the 
brain,  and  it  may  also,  hjps&nJe  cases  which  terminate  in  recovery,  cause 
so  much  contraction  of  rh&feonnective  tissue  as  to  interfere  with  the  motil¬ 
ity  of  the  eye ;  this>  l^a  been  seen  to  take  place,  especially  between  the 
levator  palpebral  andNiSctus  superior.  Such  mishaps  are,  however,  uncom¬ 
mon,  and  recoyev^mially  occurs  with  entire  restoration  of  function.  Im¬ 
pairment  of  is  unfortunately  not  so  rare,  consisting  in  lesions  of  the 

optic  nerve retina,  inflammatory  and  atrophic,  also  in  intra-ocular 
hemorrhq^s  and  in  detachment  of  the  retina.  Some  cases  of  amaurosis 
or  aml^Sj^a  do  not  show  any  visible  lesions,  and  in  them  the  cause  may 
he  i^UiVstretching  of  the  nerve,  or  in  pressure  on  the  nerve  as  it  goes 
thm^gh  the  optic  canal,  by  the  collecting  of  exudation  in  the  sheath.  It 
aid,  too,  that  by  pressure,  the  axis  of  the  eyeball  may  be  altered,  giving 
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rise  to  hyperopia  or  to  myopia  according  to  the  direction  in  which  its 
force  is  chiefly  exerted.  But  even  from  visual  dangers,  most  cases  are 
ultimately  safely  delivered. 


Inflammation  of  the  Oculo-Orbital  Fascia. 


Tenonitis . — It  is  not  intended  to  refine  needlessly  upon  the  varieties  of 
inflammation  in  the  orbit,  but  we  meet  cases  sometimes  whose  distinctive 
features  justify  us  in  designating  the  above  tissue  as  the  seat  of  the  lesion. 
For  example,  a  girl,  fourteen  years  of  age,  came  to  me,  within  a  year, 
in  whose  left  eye  was  to  be  seen  a  yellowish  bleb  over  the  insertion  of 
the  rectus  externus.  The  circumocular  conjunctiva  at  the  equator  was 
moderately  injected ;  the  globe  was  slightly  prominent,  its  movements  a 
little  uncomfortable  ;  pressure  upon  it  caused  pain.  Such  an  attack  had 
occurred  twice  within  six  weeks,  and  disappeared  each  time  in  less  than 
two  weeks.  The  girl  seemed  in  good  health,  and  no  syphilitic  or  stru¬ 
mous  taint  was  apparent.  Such  a  case  would  seem  like  episcleritis,  but 
the  prominence  of  the  eye,  and  its  tenderness  on  being  pressed  into  the 
orbit,  located  the  disease  farther  back,  and  pointed  out  its  seat  to  be  in 
the  ocular  part  of  the  capsule  of  Tenon. 

It  happens  that  the  symptoms  of  the  above  case  may  become  a  little 
more  pronounced,  so  that  instead  of  a  local  and  well-defined  bleb,  che- 
mosis  may  begin  at  and  surround  the  whole  equator  and  reach  the  cornea, 
attended  by  no  distinct  symptoms  of  scleral,  conjunctival,  or  other  disease 
of  the  front  of  the  eye,  but  attended  by  swelling  of  the  upper  lid,  slight  prop¬ 
tosis,  and  slight  restraint  of  motion.  Such  is  the  picture  of  well-marked 
tenonitis.  Its  recognition  is  practicable  only  when  the  effusion  is  serous  ; 
its  origin  is  usually  rheumatic.  Treatment  should  baffiild,  in  soothing 
lotions  and  choice  of  suitable  rheumatic  remedies,  aborning  to  the  indi¬ 
cations:  alkalies,  iod.  potass.,  salicylate  of  sodiunn^d^  Mild  cases  will 
get  well  in  a  few  days.  Dr.  Bull  has  recorded  ca^iof  the  disease  follow¬ 
ing  operations  for  strabismus,  and  I  have  men^@£h  one  of  the  same  kind 
Other  operators  have  seen  the  same. 


Periostitis 


This  appears  as  an  acute  an£?k  chronic  condition.  The  causes  are 
traumatic,  rheumatic,  syphihticj^a&cf  so-called  scrofulous.  The  most  com¬ 
mon  are  syphilitic,  and  th®  disease  is  most  frequent  in  children.  The 
favorite  locality  is  the  margh^of  the  orbit.  There  will  be  pain ;  oedema  of 
the  lids ;  some  chemo  *  eginning  equatorially;  and  the  distinctive  symp¬ 


tom  is  that  the  edge  ol 


orbit  is  very  tender  when  pressed  by  the  finger. 


I  have  seen  this  syjg&tom  in  exquisite  degree  in  cases  of  syphilitic  acute 
periostitis,  in  wHe^tiie  diagnosis  was  perfectly  palpable  ( sit  venia  verbo  ! ). 
The  chronic  form,  is  diagnosticated  with  more  difficulty,  except  when  nod¬ 
ular,  bony,  swellings  appear  within  reach  of  the  finger,  and  they  may  in¬ 


terfere  wil 
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tion  andtandvements  ol  the  eye. 

Ttoy^nsequences  of  periostitis  are  extremely  various.  In  severe  cases 
‘  phlegmon  of  the  orbit  ensues,  with  all  the  features  previously  de- 
d.  In  other  cases  only  a  limited  and  small  amount  of  pus  is  found  ; 


Lay  be  at  any  point  of  the  orbital  wall.  Such  a  case  befell  a  friend  of 
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mine  some  years  ago.  She  was  a  lady,  over  fifty  years  of  age,  who  had 
constant  and  troublesome  pain  over  the  forehead,  aggravated  at  night,  and 
lasting  for  some  weeks.  It  became  localized  over  the  supra-orbital  notch, 
and  was  attended  by  swelling  of  the  lid  in  that  region.  I  ventured,  after 
some  delay,  to  pass  in  a  narrow  knife,  and  on  probing  reached  a  spot  of 
rough  bone.  Pus  in  small  quantity  escaped,  a  fistula  was  established,  and 
after  many  months,  and  persevering  treatment  by  injections,  it  was  closed 
up.  It  may  happen,  that  when  not  evacuated  in  front,  such  an  abscess, 
breaking  down  the  bony  tissue,  shall  find  its  way  into  surrounding  parts, 
viz.,  into  the  ethmoid,  the  antrum,  the  frontal  sinus,  or  into  the  cavity  of 
the  skull  and  brain.  The  consequences  of  these  several  events  are  readily 
understood.  Again,  caries  or  necrosis  may  take  place,  and  when  the  dead 
tissue  reaches  the  surface,  and  comes  out  through  the  formation  of  an 
abscess,  a  fistula  ensues,  and,  when  it  heals,  deformity  of  the  skin  and  lids 
will  ensue,  viz.,  ectropion,  etc.,  of  various  degrees.  A  very  notable  case  of 
this  kind  came  to  me  some  years  ago,  and  was  published  in  the  “Trans. 
Am.  Oph.  Soc.,”  p.  129,  1870.  The  disease  began  at  one  year  of  age,  and 
when  I  saw  the  young  lady  she  was  sixteen.  Pieces  of  bone  were  dis¬ 
charged  during  many  years.  When  I  saw  her,  there  was  protrusion  of  the 
globe  from  the  orbit,  the  cornea  was  opaque  and  turned  downward  ;  the 
upper  lid  adherent  to  the  upper  margin  of  the  orbit,  and  fully  everted ; 
the  conjunctival  surface  covered  by  thick  and  coarse  granulations ;  the 
globe  constantly  exposed,  and  requiring  to  be  covered  by  a  pad  or  the 
hand.  In  the  orbital  edge  a  deep  sulcus,  from  which  bone  had  been  exfoli¬ 
ated.  The  other  eye  intolerant  of  light,  and  in  a  state  of  chronic  irri¬ 
tation.  The  treatment  adopted,  and  which  was  the  only  resource,  was 
enucleation  of  the  globe,  removal  of  all  of  the  conjunctiva,  bringing  down 
the  lids  to  proper  position,  and  closing  up  the  orbit  by  flaps  of  skin  so 
as  to  cover  it  in  completely.  The  deep  part  of  the  orbit  was  filled  by 
growth  of  connective  tissue,  its  cavity  was  narrowed '  by  .hyperostosis  of 
the  walls,  and  there  was  no  possibility  of  wearing  an  artificial  eye. 

Treatment — During  the  acute  period  usual  antiphlogistic  measures  will 
be  employed  locally,  but  iodide  of  potassium  willTje  vigorously  used ;  in 
syphilitic  cases,  gr.  xx.,  ter.  in  die,  or  perhaps  in  larger  amount,  while  in 
rheumatic  cases,  gr.  v.,  ter.  in  die,  may  sufi^cq)  but  the  suitable  dose  and 
remedy  will  depend  on  experience  of  the  case>  should  an  abscess  threaten, 
the  same  treatment  will  be  proper  whr^Ji  has  been  before  stated,  and  my 
judgment  is  in  favor  of  an  early  in@ion,  always  using  a  long,  narrow 
knife,  or  bistoury,  for  a  sufficientlwi^eep  puncture.  If  a  fistula  has  formed, 
one  must  be  very  prudent  in  its^xploration  by  a  probe.  Often  the  deep 
parts  are  readily  excited  to  .iiififuiimation.  The  proper  way  is  to  secure  a 
full  external  opening  by  cft&tjmg  it,  at  first  with  laminaria  probes,  and 
later  by  small  sponge-te  aaijQuntil  access  is  gained  to  the  deeper  parts  of 
the  sinus.  Syringing  Witla  a  fine  tube  should  be  practised  daily,  so  long 
as  any  secretion  is  gent  up,  and  when  the  parts  have  become  callous,  or 
indisposed  to  heaL^Saulating  fluids  may  be  introduced,  but  always  under 
strict  limitations!^  prudence  as  to  possible  over-effect.  An  attack  of 
acute  cellulitfa^not  hard  to  awaken,  and  will  be  liable  to  be  disastrous. 

If  roug^oiv&ead  bone  is  felt  by  the  probe,  it  is  not  wise  to  attempt  its 
removal,  nor^its  solution  by  injections,  but  simply  keep  the  outlet  patent, 
and  ^^warm  antiseptic  injections  of  carbolic  acid,  1  to  100,  or  of  aqua 
ch^m^.,  jL  to  20,  or  acid,  boracic,  1  to  25.  The  general  condition  of  the 
pajSp&t  is  meanwhile  to  be  properly  cared  for  in  administration  of  good 
ol.  morrhuse,  iron,  especially  syr.  ferri  iodid.;  giving  mild  mercu- 
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rials,  viz.,  biniod.  liydrarg.,  gr.  to  To  ter.  in  die?  with  small  doses  of 
iod.  pot.,  the  object  being  to  bring  the  nutrition  up  to  the  state  in  which 
healthy  tissue  shall  replace  the  dead  bone. 

The  possibilities  of  serious  complications  involving  life  are  not  to  be 
forgotten  in  these  cases,  because  of  the  near  vicinity  of  the  brain. 


Thrombosis  of  the  Orbital  Veins 


occurs  necessarily  in  cases  of  phlegmonous  inflammation  of  the  orbit,  and 
cannot  be  distinguished  from  that  condition.  The  process  may  extend  to 
the  cavernous  sinus  and  thence  to  other  sinuses,  causing  cerebral  symp¬ 
toms  of  a  recognized  character,  according  to  the  parts  involved.  When 
the  lesion  extends  to  sinuses  in  both  sides  of  the  skull,  then  we  may  have 
obstruction  to  the  venous  circulation  in  both  orbits  simultaneously,  pro¬ 
ducing  exophthalmus,  oedema  of  the  lids,  with  severe  brain-symptoms. 
When,  however,  the  cavernous  sinus  becomes  plugged  by  a  clot,  as  a  result 
of  previous  thrombosis  of  cerebral  sinuses,  and  in  connection  with  cerebral 
disease,  the  order  of  events  will  be  reversed.  For  example,  phlebitis  of 
the  sinuses  may  come  from  otitis  interna,  and  if  pyaemic  symptoms  occur 
we  may  get  orbital  symptoms  on  both  sides.  They  will  be  exophthalmus, 
oedema  of  the  lids,  immobility  of  the  globe,  hypersemia  of  the  retinal  veins, 
papillitis,  paralysis  of  muscles,  mydriasis.  In  these  cases  the  combination 
and  order  of  symptoms  is  of  special  importance  in  order  to  diagnosis. 
Purulent  meningitis  without  thrombosis  may  cause  the  orbital  symptoms, 
but  if  some  starting-point  for  thrombosis  can  be  found  in  a  local  caries  of 
bone  or  phlebitis,  the  true  nature  of  the  process  becomes  explained. 

Prognosis  and  treatment  of  these  cases  need  no  special  remark, 
further  discussion  of  this  subject  see  Berlin  in  G.  and  Sv$*v4y  p.  540. 


For 


Exophthalmic  Goitre,  Graves’  Disease,  B^^ow’s  Disease. 

Under  these  names  are  described  a  condition  of  palpitation  of  the  heart, 
hypertrophy  of  the  thyroid  gland,  and  profanation  of  the  eyeballs.  While 
the  fully  developed  disease  includes  thS^g^tnree  items,  any  one  of  them 
may  be  wanting.  Moreover,  while  both  eyeballs  are  usually  extruded,  and 
can  be  nearly  pressed  back  into  t3f^  proper  place  by  the  fingers,  one 
may  be  more  advanced  than  the  ojfeer,  and  sometimes  only  one  is  affected, 
as  is  noted  by  Stellwag,  and  as  l/ftjve  once  observed.  Other  symptoms  are  : 
extreme  excitability  of  the  <patienS?;  he  is  readily  startled,  and  has  flashes 
of  heat ;  pallor,  and  flushiil^Fthe  face  quickly  alternate ;  the  action  of  the 
heart  is  very  irregular  and  thumping,  its  pulsations  may  be  habitually  one 
hundred,  or  mount  to^o^e  hundred  and  sixty  ;  there  may  be  some  con¬ 
secutive  hypertrophy  and  systolic  bruit,  and  also  a  bellows  murmur  over 
the  large  vessels.^  A&e  thyroid  presents  variable  and  sometimes  unsymmet- 
rical  enlargement  A  choking  in  the  throat  (globus  hystericus)  is  common ; 
the  patient  Aay  Ibe  unable,  for  an  instant,  to  catch  the  breath  or  swallow. 
The  eyes^to^a  forward  in  a  peculiar  stare,  and  show  the  sclera  above  the 
cornea,  and^as  Graefe  noted,  this  look  of  surprise  or  fear  is  aggravated  by 
actu^®&m’action  of  the  upper  lid,  which  exposes  the  globe  more  than  the 
pi^lim^  forward  of  the  eye  by  a  tumor  is  observed  to  do.  Stellwag  also 
n^Qd  the  infrequency  and  slowness  of  the  action  of  the  lid  in  winking.  By 
•osure  the  cornea  and  conjunctiva  are  irritated  and  congested,  and  ulcera- 
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tion  of  tlie  cornea  has  been  observed.  Sometimes  it  is  never  fully  covered 
by  the  lids,  and  especially  is  exposed  in  sleep.  The  pupil  usually  is  natural 
in  its  action,  although  mydriasis,  has  been  noted  ;  movements  of  the  eye 
are  unimpaired,  diplopia  is  rare  and  transient,  vision  is  not  involved,  the 
circulation  in  the  fundus  is  ordinarily  not  peculiar,  yet  Becker  has  seen 
the  retinal  arteries  pulsate.  The  disease  is  complicated  with  anaemia,  and 
in  women  often  with  amenorrhoea  and  chlorosis,  and  the  patients  are  hys¬ 
terical.  We  may  also  see  digestive  disturbances :  nausea,  vomiting,  diar¬ 
rhoea,  bloody  stools  ;  also  cough,  profuse  sweating,  and  Bulkley  has  cited 
two  cases  with  urticaria.  There  may  be  nodules  of  inflammatory  exudation, 
or  patches  of  transient  redness,  and  increased  heat  of.  the  skin,  varicose 
dilations  of  vessels  may  take  place  on  the  nose  or  cheeks,  and  there  may 
be  ephemeral  tumors  on  the  eyebrows  and  lids,  attended  sometimes  by 
dilated  vessels.  I  have  seen  one  case  in  which  undoubted  exophthalmic 
goitre  was  attended  by  firm  tumors  about  the  opening  of  one  orbit  at  its 
lower  border,  and  which,  under  the  microscope,  seemed  to  be  composed  of 
enlarged  lymphatic  gland  tissue ;  only  one  eyeball  was  protruded.  A  case 
of  Heymann’s  had  repeated  paroxysmal  attacks  of  conjunctivitis  with 
membranous  exudation. 

The  disease  occurs  with  greater  frequency  among  women,  according  to 
Emmert  (see  Arch,  f  ur  Oph.,  xvii.,  p.  203),  in  the  ratio  of  nine  to  one.  The 
cause  is  not  definitely  ascertained  ;  most  of  the  lesions  are  traceable  to  dis¬ 
turbances  of  the  sympathetic  nerve,  but  where  their  origin  may  be  is  not 
determined.  Some  consider  the  cervical  sympathetic,  and  others  the  cer¬ 
vical  portion  of  the  spinal  cord,  and  Hammond  (“  Diseases  of  Brain,”  p.  819, 
1881)  considers  both  the  brain  and  medulla  oblongata  as  the  starting- 
point  of  the  disease.  In  all  these  structures,  autopsies  have  found  lesions, 
but  not  with  uniformity.  The  heart  is  often  a  little,  seldom  greatly  enlarged, 
and  there  may  be  insufficiency  of  the  mitral  valves;  thakhyroid  gland 
shows  in  old  cases  some  increase  of  connective  tissue  an^  aQli$>id  cystic  de¬ 
generation,  but  at  death  it  usually  collapses ;  in  the  orbit  rarely  is  any¬ 
thing  abnormal  discovered,  and  the  ocular  protru&tffcytfisappears.  It  is, 
therefore,  justifiable  to  assign  the  cause  of  exophtfialmus  to  vascular  en¬ 
largements,  and  Snellen  has  corroborated  this^qpinion  by  showing  that, 
with  a  stethoscope,  a  distinct  vascular  mup^ur  can  he  heard  during  life. 
Becklinghausen  has  found  fatty  degeneration  oMhe  ocular  muscles. 

The  disease  is  slow  in  progress  in  mo^t  cases,  while  a  few  have  the  good 
fortune  to  gain  an  early  recovery.  Th^re^s  great  emaciation  and  prostra¬ 
tion,  and  in  fatal  cases  the  end  is  bra^igKt  about  by  asthenia  or  by  phthisis. 

Treatment  has  naturally  been  very^diverse.  Some  have  given  remedies 
to  act  on  the  heart,  especialljn^i^fcahs ;  others,  simple  general  tonics, 
quinine,  iron,  strychnia,  etaVMrc  the  best  results  are  gained  by  galvan¬ 
ization  of  the  sympathetic,  nepb  in  the  neck  for  five  to  ten  minutes  daily, 
with  a  current  as  strong  apne  patient  can  bear ;  one  pole  on  the  nape  of 
the  neck  and  the  othe^passed  up  and  down  over  the  region  of  the  sympa¬ 
thetic  in  front.  B^^^ow  in  three  cases  observed  improvement  from  the 
outset  of  treatment  by  putting  the  negative  pole  of  the  primary  current  on 
the  epigastrii^Ghd  the  positive  pole  so  as  to  include  the  cilio-spinal  re¬ 
gion,  the  cervical  sympathetic  and  the  pneumogastric  within  the  circuit. 
Hammond*  hafe  injected  the  thyroid  with  fluid  extract  of  ergot,  using  twenty 
minirq^^khave  used  fluid  extract  of  ergot  internally,  and  bromides  with 
ben^t^Vcna  find  in  Hammond  the  following  formula,  which  is  well  aimed  : 

.  F&pi  pyrophosphatis,  zinci  bromidi,  aa  3  j.;  digitalis  tinct.,  3  v.;  ergotae 
fl.C2|Kfract,  3  iv.  Dose,  a  teaspoonful  three  times  daily.  Generous  diet, 
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moderate  alcholic  stimulation,  cheerful  surroundings,  avoidance  of  excite¬ 
ment  and  of  overwork,  and  the  suitable  adaptation  of  occasional  remedies 
to  symptoms,  are  important  considerations.  For  the  exophthalmus  no  par¬ 
ticular  treatment  is  to  be  commended,  except,  if  the  cornea  and  conjunctiva 
become  dry  through  exposure,  a  little  purified  (white)  vaseline  or  cosmo- 
line  may  be  put  between  the  lids  two  or  three  times  daily.  A  pressure- 
bandage  is  sometimes  comforting,  and  pushing  back  the  globes  into  the 
orbits  gives  some  relief ;  it  may  be  necessary  to  hold  the  lids  in  approxi¬ 
mation  by  a  strip  of  rubber  plaster,  or  even  to  do  an  operation  for  partial 
closure  of  the  lids  at  the  outer  angle.  Partial  division  of  the  levator,  as 
suggested  by  Graefe,  is  not  practised. 


Pulsating  Exophthalmus. 

Under  this  term  are  included  affections  of  diverse  nature,  whose  com¬ 
mon  features  are  protrusion  of  the  globe  and  pulsation,  which  may  be  felt 
by  pressure,  and  whose  sound  may  be  recognized  by  the  ear.  It  is  impos¬ 
sible,  in  most  cases,  accurately  to  distinguish  between  vascular  growths, 
or  angiomata,  arterio-venous  aneurisms,  varicose  dilation  of  veins,  true  ar¬ 
terial  aneurisms,  and  thrombosis  of  the  cavernous  and  adjacent  sinuses.  The 
literature  of  the  subject  is  large  ;  exact  knowledge  about  it  is  small.  In 
1869  I  tabulated  the  cases  known  to  that  date,  where  the  common  carotid 
had  been  tied  for  pulsating  exophthalmus.  Since  then  the  subject  has 
been  summed  up  by  Rivington,  Harlan,  Nieden,  and  Schlaefke. 

Schlaefke  has  catalogued  ninety-three  cases  of  pulsating  exophthalmus 
(Archiv.  fur  Oph.  xxv.,  iv.,  pp.  112-162),  and  to  this  I  add  one  more,  pub¬ 
lished  this  year,  making  a  total  of  ninety-four.  The  cases  may  be  trau¬ 
matic  or  spontaneous  ;  they  are  usually  rapid  in  development,  vary  in  de¬ 
gree  of  protrusion,  are  liable  to  attacks  of  transient  inanimation  of  the 
conjunctiva,  and,  in  some  cases,  show  tokens  of  ^d^oed  circulation  in 
chemosis  or  in  swollen  vessels.  Seldom  is  there  paiifs  the  patient  is  often 
conscious  of  a  pulsating  bruit,  and  may  have  /Harness.  Sometimes  an 
enlarged  vessel  will  be  found,  projecting  at  the  upper  and  inner  or  at  the 
lower  and  inner  angle  of  the  orbit,  andi#^i|t  pulsate ;  vision  generally 
is  unaffected  ;  motions  of  the  eye  are  in  extent  and  co-ordina¬ 

tion  ;  there  is  no  diplopia ;  in  the  fundus  the  vessels  are  enlarged,  and 
sometimes  pulsate.  In  some  cases  @re  are  dilated  vessels  of  the  skin 
in  the  neighborhood  of  the  lids.  ^Aneurismal  dilation  of  the  capillaries 
and  small  vessels  of  the  adjacerffeyi&in,  which  may  extend  into  the  orbit 
and  cause  protrusion  of  the^e^'a^I  pulsation,  are  excluded  from  consid¬ 
eration.)  Pressure  on  the  Common  carotid  stops  the  palpebral  pulsation 
and  also  the  bruit,  both  (Jp  the  patient  and  to  the  examiner,  while  the 
globe  retires  a  little  inio  Jhe  orbit.  The  eye  can  be  pressed  into  the  orbit 
a  certain  distance^  mjd me  firmer  the  pressure  the  harder  the  pulsation. 
Stooping  forward^M@?eases  the  protrusion  and  the  pulsation,  and  is  un¬ 
pleasant  to  thejpl^nt,  because  of  the  sensation  of  weight. 

Formerl^cases  having  most  or  some  of  the  above  symptoms,  were 
styled  ane\|ri|*ns  of  the  ophthalmic  artery.  Guthrie  published  a  case  of 
double  exophthalmus,  in  1803,  in  which,  at  the  autopsy,  he  declared  that 
therfcj*SAan  aneurism  of  each  ophthalmic  artery.  Later  examinations 
ha«erMea  to  find  a  single  case  of  this  sort,  and  that  of  Guthrie  is  now 
di@edited,  because  of  the  meagreness  of  his  description.  In  truth, 
^gnosis  in  these  cases  is  approximate,  and  seldom  exact.  There  have 
✓  22 
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been,  as  I  make  out  by  combining  the  catalogues  of  Harlan  (“  Trans.  Am. 
Oph.  Soc.,”  1875)  and  of  Schlaefke  {Arch,  fur  Oph.,  xxv.,  iv.,  112-162), 
fifteen  autopsies,  including  the  untrustworthy  case  of  Guthrie.  Harlan 
includes  three  cases  of  malignant  orbital  tumors,  which  had  been  diag¬ 
nosticated  by  competent  surgeons  as  diseases  of  the  blood-vessels,  and 
for  which  the  common  carotid  was  tied.  If  these  be  added,  there  are 
eighteen  autopsies.  Leaving  them  out,  we  find  in  the  fifteen  that  the 
lesions  were,  thrombosis  of  the  cavernous  or  other  sinus  by  clot,  dilation  of 
the  sinuses  and  veins,  communication  between  the  carotid  artery  and  the 
cavernous  sinus,  and  aneurism  of  the  carotid  as  it  passes  into  the  skull.  It 
is  evident  that  the  displacement  of  the  globe  has  been  simply  by  direct  or 
by  indirect  obstruction  of  the  orbital  veins,  and  the  pulsation  has  been 
communicated  through  the  column  of  blood  from  the  carotid  artery.  The 
pressure  on  the  large  vessels,  or  communication  between  the  carotid  and 
the  cavernous  sinus,  have  occasioned  the  murmur.  In  a  case  of  Nelaton’s, 
injury  on  the  opposite  temple  caused  the  ocular  protrusion — a  splinter  of 
bone  penetrated  the  walls  of  the  carotid  and  of  the  cavernous  sinus. 
Generally,  in  traumatic  cases,  the  lesion  of  bone  is  on  the  same  side.  Some 
cases  have  healed  spontaneously.  They  are  much  less  likely  to  be  pub¬ 
lished  than  those  in  which  treatment  has  been  adopted.  In  most  cases  the 
patient,  because  of  deformity,  discomfort,  or  repeated  inflammations,  de¬ 
sires  relief.  The  important  point  to  be  decided  is,  as  to  the  presence  of  a 
malignant  growth.  I  may  be  permitted  to  reproduce  the  summary  of 
symptoms  which  Schlaefke  gives  as  distinctive  of  pulsating  exophthalmus, 
due  to  the  ordinary  causes,  viz.,  obstructed  or  dilated  sinus,  arterio-venous 
communication,  etc.  There  is  protrusion  of  the  globe  ;  at  the  upper  and 
inner  angle  of  the  orbit  is  a  soft,  subcutaneous  tumor ;  there  is  visible 
and  palpable  pulsation  of  the  globe  and  of  the  tumor ;  there  is  a  continu¬ 
ous  bruit,  with  rhythmical  increase — by  pressure  on  the  carotid  the  pul¬ 
sation  ceases — the  patient  hears  its  murmur ;  the  cutaneous  veins  of  the 
upper  lid  and  forehead  are  distended.  I  may  amemMkis  description  by 
saying  that  a  pulsating  or  distended  vein  may  appear  either  at  the  lower  • 
and  inner  angle  of  the  orbit,  or  at  the  upper  and  inner  angle,  and  that  the 
angular  artery  may  be  greatly  enlarged. 

In  malignant  tumors,  as  against  these  ?sjfh^) toms,  while  there  will  be 
protrusion  of  the  globe  and  pulsation  agcNas&it,  there  will  be  the  following 
features :  the  protrusion  has  come  l^ss  rapidly,  there  will  not  be  an  out¬ 
cropping  pulsating  vessel  at  the  uppaj^or  lower  and  inner  angle  of  the 
orbit,  the  murmur  will  be  less  vek^ent  (but  a  strong  murmur  is  not  ne- 
xl-  —  *™Sy  case  proves),  a  resisting  tumor  will 

.,  if  time  enough  be  allowed,  the  case 
if  it  be  a  tumor. 


cessary  to  the  other  condition, 
soon  be  detected  in  the  oj " 
will  soon  declare  its  true 
The  case  which  has, 
tion,  is  as  follows  : 


four  years  ago,  wl 
head,  nausea 
during  the  \\ 
from  sleep, 
nor  loss  of\sighb. 
gave 


■eferred  to  as  coming  under  my  own  observa- 


M.  M.,  aged  twea^wo,  native*  of  Ireland,  single,  was  attacked  with  an  illness 


!ept  her  in  bed  for  five  weeks.  She  had  fever,  great  pain  in  the 
Iting  ;  constant  noise  in  the  left  ear,  with  some  deafness,  came  on 
weeks.  As  she  was  recovering,  she  found  on  waking  one  morning 
he  left  eye  was  swollen,  red,  and  protuberant.  There  was  no  pain 

_  0___  The  exophthalmus  soon  attained  its  maximum  and  the  eye  seldom 

hoai^iwible.  She  had  a  few  mild  attacks  of  inflammation  in  it.  It  did  not  annoy 
hen  ex^J>t  That  if  she  stooped  it  would  come  farther  out  and  feel  very  heavy.  For 
niiAmonths  previous  to  the  eye-trouble  her  menstruation  had  been  very  scanty.  When 
<3^het  way  from  Ireland  to  this  country  she  stopped  at  Limerick,  and  there  an  attack 
^^Onflammation  began,  which  continued  until  her  arrival.  She  came  to  the  New  York 
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Eye  and  Ear  Infirmary  on  May  9,  1881 ;  the  left  eye  projected  half  an  inch  beyond 
the  other.  There  is  some  chemosis  and  anterior  ciliary  injection.  Media  clear,  pupil 
normal ;  nothing  wrong  in  the  fundus,  except  that  the  veins  on  the  papilla  are  en¬ 
larged  ;  Y.  Below  the  eye,  along  the  border  of  the  orbit,  is  a  pulsating  swelling ; 

the  angular  artery  is  much  enlarged,  pressure  on  the  eye  makes  it  recede  into  the 
orbit.  By  auscultation,  no  thrill  is  heard  but  a  low  pulsating  murmur.  Pressure  on 
the  common  carotid  stops  pulsation  in  the  vessel  below  the  globe.  This  vessel  comes 
from  the  inner  side  of  the  orbit,  and  pushes  out  under  the  skin  of  the  lower  lid  like  a 
large  varicose  trunk. 

On  May  18th,  patient  etherized  ;  the  angular  artery  tied,  and  the  protruding  vessel 
exposed,  and  tied  at  the  inner  and  lower  side  of  the  orbit ;  it  was  then  cautiously  dis¬ 
sected  up  and  traced  into  the  cavity  of  the  orbit,  until  it  reached  the  groove  for  the  infra¬ 
orbital  nerve,  where  it  dipped  down.  A  ligature  was  put  about  this  end  and  the 
vessel  excised.  It  proved  to  be  a  vein,  and  was  larger  than  a  crow’s  quill.  No  severe 
reaction  occurred.  In  eighteen  days  both  ligatures  came  away.  In  fifty  days  the 
patient  was  discharged.  Pulsation  had  ceased,  and  the  eye  had  retired  one-fourth  of 
an  inch. 

November  18,  1881. — The  eye  back  to  its  proper  place.  The  optic  nerve  normal; 
vessels  of  correct  size,  V.  =f  §. 

Treatment. — Sufficient  time  should  be  allowed  for  development  of  symp¬ 
toms  to  enable  one  to  form  a  fair  judgment  of  the  probable  nature  of  the 
case.  For  a  vascular,  and  perhaps  for  a  cancerous  tumor,  if  any  opera¬ 
tion  were  proper,  it  would  be  excision,  while  for  a  lesion  of  blood-vessels 
an  attempt  at  such  a  proceeding  would  be  most  likely  attended  by  danger¬ 
ous  hemorrhage  and  disastrous  results.  Pressure  on  the  globe  is  unavail¬ 
able  and  ineffective ;  injections  into  the  orbit  of  astringent  fluids  have  been 
practised  successfully,  but  doubtless  these  were  cases  of  vascular  tumor ; 
injections  of  iodine  have  been  made,  but  with  fatal  results.  Pressure 
on  the  carotid  by  the  fingers,  or  an  instrument,  has  in  some  cases  given 
happy  results.  Harlan  relates  a  case  in  which  digital  g^|lssure  was  kept 
up  for  some  time  in  the  hospital  without  apparent  b^pefit,  and  the  man 
was  discharged  with  instructions  to  practise  it  himseM^^much  as  possible. 
He  was  taught  to  find  the  common  carotid  in  tEKneck,  and  when  not 
busy  in  his  duties  as  brakeman  on  a  railroad  fofin/he  pressed  the  artery 
by  the  rounded  end  of  a  stick,  which  was  abtlpi>  sixteen  inches  long,  and 
kept  it  up  for  many  hours  daily.  After  several  'months  he  showed  himself 
at  the  hospital  entirely  cured.  In  my  ligature  of  the  dilated  and 
pulsating  vein,  which  protruded  at  tliej^wer  edge  of  the  orbit,  and  simul¬ 
taneous  ligation  of  the  angular  artel^)  procured  in  six  weeks  the  com¬ 
plete  retrocession  of  the  globe,  ai^. entire  cessation  of  the  faint  murmur 
which  had  previously  existed,  rtvmn  event  of  failure  of  these  methods,  or 
in  case  there  be  good  reason  for  ,n<Jfc  attempting  a  trial  of  them,  ligation  of 
the  common  carotid  is  the  ^^J5ay.  Among  eighty-eight  cases  commented 
on  by  Nieden,  in  which^dQourse,  an  exact  diagnosis  of  the  disease  is  not 
vouched  for,  forty-sev4|i  fesulted  from  injury,  the  rest  were  spontaneous. 
Of  the  idiopathic  ca«es,  me  greater  number  were  women.  In  forty-nine 
cases  the  common  carotid  was  tied,  in  one  of  them  both  were  tied.  Of  the 
forty-nine  the  results  were  as  follows  : 


33,  or  67.4  per  cent. 

6,  or  12.2  per  cent. 
3,  or  6.1  per  cent. 

7,  or  14.3  per  cent 
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Out  of  12  cases  where  digital  compression  liad  been  made,  five  were  com¬ 
pletely  cured  and  seven  derived  more  or  less  benefit ;  in  9  cases  injections 
were  made  into  the  orbit  of  ergo  tin,  sesquichloride  of  iron,  etc.,  and  in  five 
success  followed ;  in  3  cases  there  was  spontaneous  cure,  in  6  death  took 
place,  and  in  9  no  treatment  was  adopted.  Total,  88  cases. 

Exophthalmus  may  also  be  caused  by  disease  in  neighboring  cavities. 
We  have  to  consider  how  the  orbit  and  the  eye  may  be  affected  by  disease 
in  the  frontal  sinus,  in  the  ethmoid  cells,  in  the  antrum,  in  the  sphenoid 
sinus,  and  from  the  spheno-maxillary  fissure,  and  in  the  cavity  of  the  skull. 
It  is  not  my  purpose  to  attempt  to  compass  the  extended  field  of  pathology 
which  is  thus  mapped  out,  but  rather  to  call  attention  to  the  possible  in¬ 
fluence  of  various  diseases  in  these  several  parts  upon  the  functions  of  the 
orbit  and  of  the  eye.  We  may  have  collections  of  mucus,  or  abscesses  or 
tumors  of  various  kinds,  either  filling  or  springing  from  these  localities — 
the  tumors  may  be  fleshy  or  bony,  may  be  malignant  or  otherwise.  Dis¬ 
turbance  in  the  position  and  movement  of  the  eye  will  in  many  cases  be 
the  only  symptom,  but  in  certain  cases  special  symptoms  arise  which  de¬ 
serve  notice. 

Distention  of  the  frontal  sinus  by  mucus  or  by  pus. — This  condition 
may  be  consecutive  to  severe  nasal  catarrh,  syphilis,  or  periostitis  within 
its  cavity.  Polypus  has  been  found  in  the  cavity,  and  also  small  exostosis. 
Without  going  into  detail  of  the  various  phases  of  the  above  morbid 
states,  it  is  pertinent  to  call  attention  to  the  variable  size  and  extent  of 
this  cavity.  In  young  subjects  it  has  no  existence,  but  becomes  of  notable 
size  after  thirty  years  of  age,  and  beyond  that  period  of  life  it  may  present 
the  most  remarkable  variations  in  extent.  Mackenzie  has  written  the  best 
chapter  on  this  whole  subject  (see  “  Diseases  of  the  Eye/’  jjp*  93-121,  Am. 
ed.,  1855),  in  which  he  collects  cases  from  the  older  writers Wells  relates 
a  case  of  mucus  accumulation  in  the  frontal  sinus  (“Diseases' of  the  Eye,” 
p.  787,  3d  Am.  ed.,  1880),  and  I  have  seen  one  or  two  nrf^fr.  The  locality 
will  always  excite  suspicion  as  to  where  a  collectig^f  nuid  may  reside, 
and  if  an  exploratory  incision  demonstrate  that  fife-^Joes  not  belong  to  the 
soft  tissues  of  the  orbit,  the  wall  of  the  sinus  nl^be  carefully  opened  by 
a  strong  knife,  or,  if  needful,  by  a  small  drill,  to  decide  whether  the  disease 
be  there  concealed.  Afterward,  long  treatment  by  antiseptic  and  astrin¬ 
gent  injections  will  be  required.  k 

Distention  of  the  ethmoid  cells  of  similar  kind  is  described  by  Dr. 
Knapp  (see  “Deport  of  Fifth  Interactional  Oph.  Congress,”  1877,  p.  55). 
The  patient  was  a  girl,  fourteen  yesrtja&f  age,  who  had  a  tumor  at  the  inner 
and  upper  corner  of  the  orbit,  pe^eapbling  in  all  respects  an  exostosis.  The 
surface  of  the  bone  was  exp§S&£$)y  a  free  incision,  and  as  a  chisel  was  ap¬ 
plied  to  its  base  for  its  renjd^d,  its  walls  promptly  gave  wray  and  disclosed 
a  cavity  filled  with  string^jmucus.  The  opening  was  freely  enlarged,  the 
contents  were  fully  pvaMated,  and  it  was  found  that  some  of  the  fluid 
used  in  syringing  esc^jled  from  the  nostril.  In  about  a  year  the  case  was 
cured. 

Tumors  in^^santrum  press  on  the  floor  of  the  orbit,  and  may  displace 
the  eye,  a^^[  have  met  with  a  case  in  which  a  fibro-plastic  tumor  came 
up  from  th^pheno-maxillary  fissure  and  pressed  the  globe  forward. 

Ther&^are  cases  on  record  of  congenital  malformation,  chiefly  in  the 
nei^libo^idod  of  the  lachrymal  bone,  and  often  in  both  orbits,  by  which 
thqparam  comes  into  direct  relation  with  the  orbit;  its  cerebro-spinal 
fltfill'pushes  down  the  dura  mater  as  a  cyst  through  an  aperture  in  the 
topny  walls. 
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Tumors  of  the  Orbit. 


There  is  an  enormous  literature  on  this  subject,  and  the  obscurity 
which  attends  an  exact  diagnosis  of  the  nature,  extent  and  relations  of 
the  disease,  makes  every  one  an  interesting  study. 

In  an  examination,  we  attend  to  the  objective  symptoms,  and  first  the 
exophthalmus,  its  degree,  and  the  direction  in  which  the  eye  is  pushed  ; 
the  mobility  of  the  eye,  whether  limited  in  any  special  direction,  in  all 
directions,  or  not  at  all ;  the  appearance  of  the  globe,  whether  unduly 
vascular  or  normal,  or  itself  the  seat  of  a  tumor  or  deformity.  'We  ex¬ 
amine  the  tumor  as  to  its  resistance,  solidity,  elasticity,  fixity,  or  mobility, 
fluctuation,  pulsation,  its  smoothness,  or  lobular  or  nodular  character, 
and  whether  it  move  with  the  eyeball.  We  press  the  globe  back  into 
the  orbit  and  note  whether  this  gives  pain,  how  far  it  will  recede,  and 
whether,  in  retiring,  the  tumor  also  retire  or  be  pressed  forward.  We 
listen  upon  the  globe  and  over  the  temple  by  a  stethoscope  for  murmur 
or  pulsation.  We  note  whether  neighboring  vessels  about  the  forehead 
or  lids  be  enlarged,  whether  the  preauricular  or  the  cervical  lymphatic 
glands  are  hypertrophied.  We  inspect  neighboring  cavities,  viz.,  the 
nostrils,  the  vault  of  the  pharynx,  the  frontal  and  maxillary  sinuses,  so  far 
as  they  are  within  the  means  of  examination.  In  some  rare  cases  we  ex¬ 
plore  the  tumor  with  a  hypodermic  syringe.  The  sensitiveness  of  the 
cornea  and  the  fundus  oculi  are  also  examined. 

The  subjective  examination  will  embrace  the  age,  sex,  present  and  pre¬ 
vious  health,  constitutional  diseases,  especially  syphilis,  any  hereditary 
tendency  to  cancer,  or  its  possible  existence  in  other  parts  of  the  body ; 
the  mode  in  which  the  disease  appeared,  and  exactly  at  wliai  point,  if  this 
can  be  located  ;  its  rate  of  progress  ;  whether  the  onset  wa&^orate what  sudden 
or  gradual ;  whether  there  has  been  pain,  or  occasionakSJtacks  of  inflam¬ 
mation  ;  whether  a  tumor  was  noted  before  proptp^4Aippeared,  or  vice 
versa.  We  may  also  examine  for  diplopia,  and  somenkies  we  may  learn  that 
hypermetropia  or  even  myopia  has  been  develo^o^^hice  the  growth  began. 

The  upper  lid  often  undergoes  remarkable^ekmgation  as  the  globe  ad¬ 
vances,  while  in  other  cases  the  lids  are  sfSmbjjed  apart  and  cannot  prop¬ 
erly  cover  the  eye  ;  in  the  latter  case  the  cornea  may  become  inflamed  and 
opaque.  The  examination  of  the  orbhiS^iy  be  made  by  thrusting  the  little 
finger  between  the  globe  and  the  bony©irgin  on  all  sides  as  deeply  into  the 
cavity  as  possible,  not  heeding  the^n siderable  displacement  of  the  globe, 
as  it  yields  to  the  pressure.  Th^  object  is  to  elicit  information  as  to  the 
seat  of  the  tumor  ;  whether  ^t  Spying  from  the  walls  of  the  orbit,  be  located 
within  the  cone  of  the  rectNmaiscles  or  be  outside  of  them  ;  whether  it  be 
attached  to  the  globe  mt  the  optic  nerve  ;  whether  it  enter  the  orbit 
from  an  adjacent  cavittl 

Many  of  these  (westTons  must  be  left  unanswered.  But  we  can  often 
tell  by  the  fixedng&^Snd  hardness  of  a  tumor  that  it  is  attached  with  some 
firmness  to  the,^£$y-  walls  ;  then  it  will  be  outside  of  the  muscles.  If  the 
tumor  be  it  will  to  a  great  extent  be  free  in  the  orbit,  although, 

perhaps,  attached.  If  at  the  same  time  the  globe  is  displaced  in 

some  oblique  or  lateral  direction,  the  tumor  is  probably  outside  the  mus- 
cles^-^ik  however,  the  globe  comes  straight  forward,  its  motions  are 
tlK^estricted,  although  natural,  and  the  tumor  seem  fitted  closely  into 
pex  of  the  orbit,  and  vision  has  been  destroyed  at  an  early  period, 
feh  ordinarily  is  not  the  case,  there  is  reason  to  think  it  may  be  upon  the 
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optic  nerve.  It  must  however  be  stated  that  in  some  of  these  cases  vision 
may  remain  untroubled  for  a  long  time.  It  has  also  been  noted  that  some¬ 
times  the  nerve  is  not  pressed  out  straight,  but  has  an  S-shaped  curvature. 
Deformity  in  the  contour  of  the  orbit,  which  is  rare,  and  stoppage  of  the 
nostrils,  are  indications  of  a  growth  in  the  antrum,  and  it  may  be  discov¬ 
ered  by  examining  the  gums  and  the  mouth,  and  the  cheek.  The  use  of 
the  rhinoscopic  mirror  behind  the  velum  palati  will  aid  us  in  discovering 
encroachments  from  neighboring  cavities. 

The  next  question  is  as  to  the  nature  of  the  tumor,  and  with  this  and  the 
previous  inquiry  are  bound  up  both  the  prognosis  and  treatment  of  the  dis¬ 
ease.  We  can  rarely  speak  with  certainty  of  the  nature  of  an  orbital  tumor. 
The  factors  to  be  weighed  are  its  rate  and  rapidity  of  growth  ;  the  age  of 
the  subject,  and  his  previous  history ;  the  hardness,  smoothness,  nodular 
character,  mobility,  compressibility,  fixedness,  apparent  vascularity;  the 
state  of  the  eyeball;  and  the  existence  of  murmur  or  pulsation;  the  pres¬ 
ence  of  distended  or  varicose  vessels.  We  can  speak  with  some  confi¬ 
dence  respecting  osseous  growths  by  their  physical  characters,  the  slow¬ 
ness  of  growth  and  painlessness,  and  the  way  the  globe  is  displaced. 
Tumors  rapid  in  development,  especially  in  young  subjects,  attended,  too, 
with  large  circum-orbital  or  palpebral  veins,  and  which  may  or  may  not 
pulsate  or  have  a  murmur,  are  likely  to  consist  largely  of  blood-vessels, 
and  may  also  be  malignant.  Tumors  not  very  rapid  in  growth,  either 
smooth  or  nodular,  more  or  less  mobile,  and  not  painful,  offer  a  wide  field 
of  speculation  as  to  their  character,  as  between  fibromata,  lipomata,  sarco¬ 
mata,  myxomata,  melanomata,  etc.  Cysts  are  sometimes  easy  to  be  made 
out  by  obscure  elasticity,  partial  attachment,  ovoid  and  smooth  shape,  but 
when  deep  and  of  long  duration  they  are  only  recognized  by  being  opened. 

Another  class  of  tumors  easily  diagnosticated,  are  degenerations  of  the 
lachrymal  gland. 

There  are  also  found  echinococci,  cysticerci,  congenSfoT  serous  cysts, 
and  bloody  cysts.  /OCJ 

Angiomata  and  erectile  tumors  are  very  likely  associated  with 

similar  anomalies  of  the  skin,  but  this  is  not  nec^ajny  the  case — they  are 
usually  congenital.  Cavernous  tumors  not  c^ng^nital,  as  well  as  those 


which  are,  can  be  generally  made  out  by 
crease  in  size  by  hanging  the  head  dowr 


Jng  that  they  greatly  in- 
Emd  forward,  so  as  to  cause 


vnjva* 

venous  congestion.  They  are  apt  to  bo  .CQntained  inside  the  cone  of  the 
muscles.  They  do  Hot  have  pulsation  oAaaiurmur  (Berlin).  The  distinction 
between  pure  angiomata  and  highly  vascular  malignant  growths,  depends 
on  the  greater  rapidity  of  growth(pf  dhe  latter,  their  greater  firmness,  and 
that  the  lymphatic  glands  ar^J@ie^soon  to  be  enlarged,  and  the  eyeball 
itself  to  be  implicated.  But^fere  will  often  be  great  uncertainty  at  the 
early  stage  of  the  disease^  vJ 

Among  the  rare  ocula^/tumors,  are  enchondromata  and  cylindromata, 
while  epithelial  cannejj^ometimes  reaches  from  the  outer  parts  into  the 
orbital  cavity.  r$y 

The  above  remits  include  what  may  be  stated  respecting  diagnosis 
and  symptoutfOOks  to  course  and  prognosis,  it  may  be  said  that  some 
tumors  rapidly  increase.  These  are  the  malignant  forms,  which  will  em¬ 
brace  varices  iorms  of  sarcomata,  the  so-called  medullary  cancer,  and  some 
jowths.  In  these  cases  the  eye  may  be  involved,  and  the  tumor 
d  beyond  the  orbit,  and  possibly  grow  to  an  enormous  size. 


melan< 

may 


of  such  cases  are  found  in  various  books  (Sichel,  Dalrymple, 
etc.).  When  it  has  reached  the  external  surface,  the  tumor  be- 
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comes  fungous,  bleeds,  emits  offensive  secretion  and  odor,  causes  hectic 
fever,  emaciation,  exhaustion,  and  death.  It  may  also  involve  absorption  of 
the  adjacent  bony  walls,  and  the  fatal  result  may  take  place  by  invasion 
of  the  brain. 

Fibrous,  fatty,  cystic,  enchondromatous,  and  less  malignant  tumors 
grow  less  rapidly,  and  give  trouble  by  the  displacement  of  the  eye  and  the 
injury  to  sight.  The  latter  effect  comes  by  neuritis  (choked  disc),  detach¬ 
ment  of  retina,  intraocular  hemorrhages,  etc.,  but  in  many  cases  the  sight 
remains  good  for  an  indefinite  time.  Angiomatous  and  cavernous  tumors 
have  been  known  in  a  few  instances  to  disappear  spontaneously.  Bony 
tumors  are  very  slow  in  growth,  but  may  attain  great  magnitude,  as  I  have 
witnessed.  Mackenzie  depicts  a  skull,  of  which  both  orbits  are  filled  by  a 
dendritic  mass  of  osteoid  hypertrophy.  Osseous  growths  are  not  painful  ex¬ 
cept  by  pressure  upon  and  disturbance  of  adjacent  sensitive  parts.  In 
almost  all  cases  of  orbital  tumors  the  exophtlialmus  is  sufficient  reason 
for  demanding  relief. 

Treatment. — The  only  proper  proceeding  is  operative  removal.  Certain 
modifying  considerations  are  to  be  kept  in  mind.  Cysts  which  extend  too 
deeply  into  the  orbit  to  be  perfectly  extirpated,  or  which  communicate 
with  adjacent  cavities,  must,  after  partial  removal,  be  treated  by  injections 
of  stimulating  fluids.  For  vascular  or  erectile  tumors  in  very  young  sub¬ 
jects  (infants),  the  use  of  red-hot  needles,  or  of  electrolysis,  to  coagulate  the 
blood,  is  expedient.  The  operation  may  be  repeated  once  in  two  or  more 
weeks,  according  to  the  degree  of  reaction  and  to  the  rapidity  of  growth. 
Such  tumors  cannot  be  safely  treated  by  irritating  injections.  In  adults 
they  may  be  attacked  by  excision,  aided,  if  needful,  by  the  actual  cautery 
in  some  convenient  form,  viz.,  hot-iron,  electric  cautery  or  thermo-cautery. 
Often  they  are  enclosed  by  a  capsule  of  fibrous  tissue  whi^k  much  facili¬ 
tates  the  proceeding.  For  osteoid  growths  the  best  nii^&s|)f  removal  is 
by  the  chisel  and  mallet,  attacking  them  at  the  basg^f  very  light  and 
numerous  blows  until  they  loosen  (Knapp).  But  Beilin  sums  up  his  re¬ 
marks  on  such  tumors  by  some  pregnant  obserya&ms  as  to  what  is  justi¬ 
fiable  according  to  the  situation  of  the  growthX^Hfe  has  collected  32  cases 
which  were  operated  on  :  of  these,  9  had  ;  8  died  ;  of  the  whole 

number,  16  had  bony  growths  in  the  roof  fcfyjLe^rbit,  and  of  these  6  died,  a 
fatality  of  thirty-eight  per  cent.  This  fcho^s  in  a  most  startling  way  how 
dangerous  is  interference  in  this  partkrfltar  category  of  cases.  It  certainly 
justifies  absolute  refusal  to  operate, Sunless  there  be  urgent  indications 
and  a  full  presentation  to  the  pa|«2l  of  the  risks  he  incurs.  The  reasons 
for  operating  can  only  be  painJQjX  safety  of  the  eye,  and  conspicuous  de¬ 
formity.  Osteoid  tumors  ^QL^^hmr  parts  of  the  orbit  may  be  removed 
with  success,  and  if  achac©^*  cavities  are  opened,  no  great  harm  is  done. 
A  small  gouge  with  a  ^rcpg  wooden  handle  is  a  good  instrument,  or  one 
may  prefer  a  chisel  anSaaAllet.  If  the  latter  be  used,  the  strokes  must  be 
gentle  and  the  precS^ing  slow. 

For  tumors  whose  relations,  size,  and  probable  character  render  them 
fit  for  excisipnf’t^er  question  arises  :  Can  they  be  extirpated  without  sacri¬ 
ficing  the  gMbS?  If  unadherent  to  the  eyeball,  even  if  they  include  the 
optic  nerra^ihis  is  generally  feasible.  In  1866,  I  excised  a  fibrous  tumor 
of  the  ^bit  without  removing  the  globe,  but  sight  was  lost  by  suppuration 
of  tl^epgiea,  consequent  on  extrusion  of  the  globe  by  inflammatory  infil- 
trMioirof  the  orbital  tissues  and  exposure  of  the  cornea.  The  tumor  was 
the  globe,  and  my  incision  was  made  through  the  superior  cul-de- 

of  the  conjunctiva,  which  resulted  in  ptosis,  because  the  levator  palpe- 
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brae  bad  to  be  destroyed  to  reach  the  tumor.  My  purpose  in  choosing 
this  route  was  to  spare  the  levator,  but  the  seat  of  the  tumor  defeated  my 
design.  The  proper  mode  of  approach  to  such  a  tumor  would  be  through 
the  upper  lid  at  the  margin  of  the  orbit.  In  the  very  rare  cases  of  tumor 
of  the  optic  nerve,  the  probability  of  extension  along  the  nerve  into  the 
brain  makes  early  operation  important.  Being  situated  within  the  space 
surrounded  by  the  recti  muscles,  it  is  manifestly  proper  to  attack  the  tu¬ 
mor  through  a  wound  in  the  conjunctiva,  either  below  the  rectus  internus 
or  externus,  keeping  close  to  the  globe.  It  may  be  possible  to  excise  it 
without  removing  the  globe,  but  the  eye  will  be  extremely  liable  to  de¬ 
struction,  either  bv  suppuration  of  the  cornea,  or  by  lesions  beginning  in 
the  back  of  the  bulb. 

In  removing  a  tumor,  first  decide  in  what  way  it  will  be  most  accessi¬ 
ble.  If  this  be  decided  to  be  through  the  conjunctiva,  choose  the  side 
which  offers  the  nearest  approach  to  the  mass,  go  between  the  recti  mus¬ 
cles  by  a  wTound  as  large  as  can  be  made  by  drawing  them  asunder,  or 
detach  a  tendon,  if  needful,  and  tie  to  it  a  thread,  so  that  it  may  afterward 
be  recognized.  Use  a  pair  of  narrow  and  strong  scissors,  curved  on  the 
fiat,  with  rounded  points  and  with  shut  blades,  to  tear  away  the  connective 
tissue  down  to  the  tumor,  and  with  the  same  implement,  or  the  flat  handle 
of  a  scalpel,  push  the  tissues  apart  to  expose  the  mass.  Attempt  to  bring 
it  forward  by  a  strabismus-hook,  or  by  catching  it  with  a  sharp  hook  if  it 
be  tough  enough  to  bear  traction,  and  carefully  cut  away  its  surrounding 
connections  by  small  clips  with  the  scissors.  Progress  must  be  slow,  and 
tissues  must  be  torn  rather  than  cut,  as  far  as  may  be  possible.  If  the  tu¬ 
mor  be  upon  the  optic,  push  a  strabismus-hook  behind  it  to  the  apex  of 
the  orbit,  and  when  this  has  caught  the  nerve,  run  the  scissors  alongside  of 
it  and  cut  the  nerve  beyond  the  hook ;  then  this  hook,  or  ai  sharp  hook 
planted  into  the  tumor,  will  pull  it  round  to  the  front,  re^g^irfg  the  globe 
and  making  its  separation  from  the  eye  very  easy.  In  case  entire  or  suffi¬ 
cient  removal  cannot  be  accomplished  within  the  space^pus  available,  the 
globe  may  have  to  be  sacrificed.  Before  the  operat^m  this  possible  con¬ 
tingency  must  be  stated  to  the  patient,  and  his  ^d^nt  obtained.  Small 
pieces  of  ice  pressed  into  the  wound,  or  presstfT^by  the  finger,  will  con¬ 
trol  the  bleeding  after  the  operation,  and  ilie^wound  must  not  be  closed 
until  bleeding  has  stopped. 

But  the  method  above  described  ispjhitable  for  a  small  and  excep¬ 
tional  number  of  cases.  In  the  great  majority  the  wound  will  be  made 
through  the  skin.  It  should  be  pad^l  to  the  margin  of  the  orbit,  over 
the  most  prominent  point  of  the  tmyter,  and  as  large  as  can  be  of  any  use. 
After  going  through  the  skim^H^  deeper  dissection  is  to  be  done  as  al¬ 
ready  described.  In  case  the^mor  be  found  to  penetrate  adjacent  cavities, 
it  may  be  impossible  to  foHb#4«  and  accomplish  complete  extirpation.  The 
surgeon  must  decide  suclkqplestions  according  to  his  own  judgment  or  the 
requirements  of  the  By  such  a  method  of  proceeding,  it  is  surpris¬ 

ing  how  successfully-^iumor  may  be  dug  out,  both  as  regards  the  loss  of 
blood  and  immp^ty*  of  healthy  parts.  All  bleeding  must  be  arrested  be¬ 
fore  the  woun&^&losed  ;  it  must  be  cleaned  with  solution  of  boracic  acid, 
which  shall  l^fethwash  out  clots  and  be  antiseptic.  Close  the  wound  by 
fine  silk  %u\nres,  dress  the  surface  with  a  rag  smeared  with  vaseline,  put 
over  thisfVi^ass  of  absorbent  cotton,  and  retain  all  by  a  flannel  bandage 
whicl^snMl  exert  firm  pressure.  Generally  an  anodyne  will  be  needed. 
TheJwund  will  not  be  opened,  if  pain  and  reaction  be  moderate,  until 
^eOforty-eight  hours. 
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Complete  evacuation  of  the  orbit  (“  exenteration  ”)  is  called  for  when 
the  eyeball  is  implicated  in  the  growth,  has  already  been  destroyed,  or 
when  the  tumor  cannot  otherwise  be  removed.  It  may  be  that  only  an 
ordinary  enucleation  may  be  necessary,  and  this  be  followed  by  excision 
of  the  tumor  and  nothing  more.  But  other  cases  arise  in  which  the  orbit 
must  be  emptied  of  all  its  contents.  In  doing  this,  the  lids  are  split  asunder 
beyond  the  outer  margin  of  the  orbit ;  the  coverings  of  the  mass  are  to  be 
picked  up  and  cleaned  off  until  its  surface  is  fully  in  view ;  then,  with  a 
blunt  instrument  (the  scissors  before  mentioned,  with  shut  blades,  are  my 
usual  resort),  insinuate  between  the  tumor  and  the  wall  of  the  orbit  at  the 
most  convenient  point,  and  tear  and  push  away  the  parts,  keeping  in  con¬ 
tact  with  the  bone  until  a  way  is  made  to  the  apex  of  the  orbit.  I  strongly 
deprecate  the  use  of  knives  in  such  an  operation.  Scissors,  both  to  lacerate 
when  closed,  and  to  divide  when  tearing  cannot  be  done,  are  both  most 
effective  and  least  calculated  to  shed  blood.  The  principal  hemorrhage 
will  occur  at  the  apex  of  the  orbit,  and  can  be  best  arrested  by  prolonged 
pressure  with  the  tip  of  the  finger.  When  such  an  operation  has  been 
done  for  malignant  disease,  the  walls  of  the  orbit  are  sometimes  washed 
with  solution  of  chloride  of  zinc,  or  smeared  with  a  paste  of  this  substance. 
If  freely  applied,  a  scale  of  bone  may,  in  consequence,  be  exfoliated,  and 
serious  risk  is  incurred  of  meningitis  ;  but,  done  not  too  vigorously,  greater 
security  against  recurrence  of  the  disease  is  gained,  and  without  danger¬ 
ous  risk. 

The  cavity  should  be  washed  out  by  an  antiseptic  solution,  filled  with  cot¬ 
ton,  and  moderate  pressure  applied.  Suppuration  will  necessarily  follow. 

Secondary  growths  not  unfrequently  demand  attention,  especially  after 
excision  of  sarcomata,  and  the  globe  will  usually  have  already  been  sacri¬ 
ficed.  If  these  be  not  too  large,  say  not  bigger  than  a  mqderate  hen’s  egg, 
the  mode  of  removal  by  a  blunt  instrument,  scraping  th^Waus  of  the  orbit 
and  shelling  out  the  mass,  is  surprisingly  easy  and  ^m^aratively  blood¬ 
less  in  many  cases. 

I  have  never  seen  cases  which  required  resoi^|%  caustics  to  destroy  a 
growth,  and  such  occasions  must  be  rare. 

It  is  not  unusual  in  successful  cases  fern 
forward,  and  so  remain  for  some  time.| 
muscles  undergo  disturbance  and  ca&se  * 
from  greater  or  less  injury  to  the 
time,  correct  themselves.  But  a 
cornea  to  become  inflamed,  bo£ 
on,  or  as  it  may  be  bathed  in. 


lobe  to  become  displaced 
aay  also  happen  that  the 
fiplopia ;  or  ptosis  may  follow 
Such  injuries  will  usually,  in 
Serious  matter  is  the  liability  of  the 
possible  exposure  as  swelling  comes 
ptions.  Frequent  washing  with  wreak 


boracic  acid  solution,  4  to  application  of  vaseline,  and  the  closure 

of  lids  by  rubber  plaster,  /es0vbhe  best  preventives.  Moreover,  the  sight  is 
also  endangered  by  the  manipulations  at  the  back  of  the  globe  and  about 
the  optic  nerve.  It  is>t«erefore,  not  to  be  thought  strange  if  the  globe  be 
saved,  and  sight  beCg^rtially  or  totally  lost.  At  the  same  time  preservation 
4/u~  * - f  thnoeye  and  its  natural  appearance  is  worthy  of  strenuous 

$%into  the  orbit. — With  very  few  exceptions,  this  results  from 
y  falls,  blows  or  penetration  of  a  foreign  body.  The  symp- 
bcording  to  the  amount  effused.  If  large,  there  will  be  pro- 
the  globe,  and  ecchymosis  of  the  lids  and  of  the  ocular  con- 
If  the  quantity  be  small,  the  eyeball  will  not  advance,  while  the 
,nd  conjunctiva  will  be  discolored.  Finally,  the  distinctive  criterion 
orbital  hemorrhage  of  small  quantity,  is  a  tardy  appearance  of  ecchy- 
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endeavor. 
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mosis  creeping  down  under  the  ocular  conjunctiva  and  advancing  toward 
the  cornea.  In  some  cases  the  lid  alone  is  the  seat  of  discoloration.  Spon¬ 
taneous  cases  are  so  very  few,  and  their  etiology  so  manifest,  viz.,  scor¬ 
butus,  violent  coughing,  etc.,  that  we  may  confine  ourselves  entirely  to 
orbital  hemorrhage  from  injury.  It  has  been  pointed  out  by  many  dis¬ 
tinguished  surgeons,  and  is  classical  in  literature,  that  this  symptom  indi¬ 
cates  fracture  of  the  orbit,  and  most  frequently  of  its  roof.  But  Berlin 
(G.  and  S.,  vi.,  pp.  567-8)  quotes  six  cases  supplied  by  von  Holden,  where 
at  the  autopsy  orbital  hemorrhage  appeared  without  any  fracture  of  any 
part  of  the  skull,  as  demonstrated  by  stripping  off  all  the  dura  mater.  But 
in  these  six  cases  there  had  been  severe  falls  or  blows,  and  in  some  cases 
there  was  intracranial  hemorrhage.  In  some  instances  the  intracranial 
bleeding  had  reached  into  the  orbit,  in  other  cases  the  orbital  hemorrhage 
was  idiopathic.  As  a  proper  offset  to  these  observations,  von  Holden  fur¬ 
nished  an  account  of  124  cases  of  fracture  of  the  skull,  in  79  of  which  he 
found  fracture  of  the  roof  of  the  orbit,  and  of  these  69  had  hemorrhage 
into  the  cellular  tissue  of  the  orbit,  and  in  the  remaining  10,  blood  was  con¬ 
fined  to  the  vicinity  of  the  periosteum.  It  follows  that  in  cases  of  severe 
injuries  (either  fracture  of  the  skull  or  commotion)  with  orbital  hemor¬ 
rhage,  this  symptom,  in  ninety-two  percent.,  indicates  coincident  fracture 
of  the  orbit,  while  in  only  eight  per  cent,  does  it  take  place  without  frac¬ 
ture  of  the  orbit. 

In  some  cases,  severe  hemorrhage  may  find  its  outlet  through  the  nose, 
and,  perhaps,  get  into  the  stomach.  This  implies  fracture  of  the  inner 
wall  and  of  the  ethmoid  cells. 

In  every  case  of  orbital  bleeding,  the  local  conditions  give  us  anxiety,  not 
specially  on  behalf  of  the  eye  and  its  surroundings,  but  because  grave  in¬ 
jury  has  probably  been  inflicted  upon  the  skull.  It  may,  however,  happen 
that  sight  or  other  functions  of  the  eye  are  imperilled.  bleeding  may 

cause  atrophy  of  the  optic  nerve  by  pressure,  or  laceratigpNw  the  ophthal¬ 
mic  artery  may  cause  false  aneurism,  or  cut  off  the  jpgpfy  to  the  retina. 
The  muscles  may  one  or  more  of  them  be  paralyzed^CSuch  contingencies 
and  others  are  easily  possible. 

Treatment  consists  in  cold  or  iced  water  cotfrofctesses,  a  pressure-band¬ 
age,  and  rest.  From  three  to  four  weeks  wlflyfeCnecessary  for  removal  of 
the  extravasation.  To  attempt  to  let  outrihNfelood  by  an  operation  is  use¬ 
less,  and  likely  to  be  hurtful. 


Dislocation  of  the  globe  may  be  produced  by  a  push  with  a  cow’s  horn, 
by  a  man’s  thumb  or  finl^t ^erfighting,  or  by  a  blunt  arrow,  etc. ;  and  by 
insane  persons  has  been  Wf-inflicted.  Gouging,  as  it  is  popularly  called, 
may  or  may  not  be  ♦atBmded  with  rupture  of  the  muscles.  The  eyeball 
may  seem  unharme^>Set  sight  be  wholly  or  partly  destroyed  by  injury  to 
the  optic  nerve*  qp^y  laceration  of  the  choroid.  Treatment  will  consist  in 
replacement  eye  and  cold-water  dressings,  pressure-bandage,  and 

subsequent  ^os^edings  as  the  symptoms  indicate. 

WounijAof  the  soft  parts  at  the  margin  of  the  orbit  are  often  caused  by 
blows  ^THtJae  fist,  especially  when  armed  with  brass-knuckles  or  wearing 
a  lar^e  rmg.  It  is  often  remarkable  how  clean  cut  and  well  defined  the 
skia^whmd  is,  presenting  to  cursory  inspection  the  appearance  of  an  in- 
ofekw  cut.  It  will  be  noted,  however,  that  the  deep  parts  of  the  skin  are 
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more  extensively  wounded  than  the  surface,  that  there  is  considerable  con¬ 
tusion  and  swelling,  and  the  reaction  is  always  greater  than  after  a  sim¬ 
ple  incised  wound.  Suppuration  often  follows. 

To  get  rid  of  large  clots  of  blood  in  the  soft  tissues,  is  sometimes  a 
matter  of  three  or  four  weeks  ;  and  the  process  of  absorption  may  be  some¬ 
what  hastened  by  pressure,  or,  if  this  be  painful,  by  massage,  while  the 
surgery  of  the  prize  ring  practises  opening  the  swollen  skin  with  a  lancet. 
This,  in  ordinary  practice,  is  very  rarely  advisable. 

Gun-shot  wounds  of  the  orbit  are  common  both  in  civil  and  military 
surgery.  The  most  distressing  cases  are  those  in  which  the  ball  comes 
from  the  side  and  goes  through  the  orbital  walls  transversely.  It  may 
lodge  anywhere  and  may  destroy  one  or  both  globes,  or  may  leave  each 
seemingly  intact.  Usually,  the  sight  of  one  or  of  both  eyes  is  destroyed, 
according  to  whether  the  missile  enters  one  or  both  orbits.  The  ball  has 
been  known  to  go  into  the  opposite  upper  jaw.  Bleeding  from  the  nose 
or  mouth  will  indicate  to  some  degree  its  direction.  Life  may  be  spared, 
or  may  be  destroyed  by  inflammation  extending  to  the  cavity  of  the  skull. 
I  have  seen  two  cases  of  this  description.  In  one,  the  eye  on  the  side  of 
entrance  was  sound  to  outward  appearance,  but  sightless ;  the  other  eye 
was  atrophied.  The  explanation  of  the  loss  of  sight  is  easily  understood. 

When  the  bullet  takes  some  other  than  a  transverse  direction,  the  injury 
inflicted  will  depend  greatly  on  its  penetration,  as  well  as  on  its  special 
direction,  and  will  often  be  fatal.  A  case  worthy  of  record  I  have  reported 
in  the  “Transactions  of  the  American  Ophthalmological  Society”  for  1881. 

A  man,  twenty-eight  years  of  age,  while  in  bed  in  a  hotel  in  Texas,  was  awakened 
from  sleep  by  a  man  who  demanded  his  money,  which  was  under  his  pillow,  and  pre¬ 
sented  a  pistol  to  his  face.  The  assailant  fired,  seized  the  money,  and  fled.  The  ball 
entered  the  left  orbit  close  to  the  outer  canthus.  For  several  weojA  the  patient  was 
in  bed,  and  was  much  of  the  time  unconscious.  Four  months ^pSBe?%ard  I  saw  him. 
There  was  no  cicatrix  or  irregularity  which  would  indicate  or  entrance  ;  the 

outer  orbital  margin  was  regular  and  smooth ;  the  eye  was  sigM^ss,  though  perfectly 
capable  of  motion  in  all  directions.  The  ophthalmoscope  afiowed  a  large  laceration  of 
the  choroid  on  the  outer  side  of  the  fundus,  and  atrophv^^tne  optic  nerve.  The  left 
ear  was  totally  deaf — not  able  to  hear  the  tuning-forlkl^jjlied  to  the  head.  In  the 
meatus  auditorius  was  a  swelling  of  the  upper  wqjfNmise  to 'the  membrana  tympani, 
which  was  covered  with  tense  skin,  was  tend(^*^>A  tmich,  hard,  and  about  five  milli¬ 
metres  across.  It  was  just  such  a  protuberanoea^v^uld  be  made  by  a  small  pistol- 
bullet  lodged  in  the  bony  meatus,  and  there  Relieved  it  to  be.  The  patient  did  not 
experience  any  unpleasant  symptoms,  and^ffcs&med  his  travels  as  a  showman.  His 
other  eye,  which  he  had  never  depended  onyfiad  myopic  astigmatism,  and  with— 12c 
180°  he  gained  V.  =  f  $. 

Blows  upon  the  margin  iAfte  orbit  sometimes  implicate  the  supra¬ 
orbital  or  the  infra-orbital  mid  to  this  fact  has  been  attributed  the 

loss  of  sight  which  in  some  cases  has  been  known  to  ensue.  I  once 
published  such  an  instance/  But  I  incline  to  withdraw  from  this  opinion, 
and  think  the  cause  j&Jk)  be  sought  for  in  fissure  of  the  orbit  reaching 


j<M^men,  as  will  be  referred  to  later.  This  nerve  injury 
m  ophthalmic  pathology,  but  it  stands  on  very  weak 

*  the  malar  bone  is  an  accident  which  can  occur,  and  I 


have  recdfc^d  an  instance  (see  “Trans.  Am.  Oph.  Soc.,”  1880).  It  results 
generaJlV  from  violent  falls  upon  the  face,  whose  force  is  spent  directly  on 
the  It  may  cause  extensive  orbital  hemorrhage  and  possibly  diplopia 

gn  interference  with  the  inferior  oblique  muscle.  It  will  be  recog- 


by  a  notch  near  the  middle  of  the  inferior  orbital  margin,  where  the 
*  joins  the  superior  maxillary  bone,  and  by  another  notch  where  it 
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joins  the  external  process  of  the  frontal  bone,  and  often  the  zygomatic 
arch  is  bent  or  broken.  Anaesthesia  of  the  infra-orbital  nerve,  and  pain 
in  chewing,  because  of  pressure  on  the  canine  and  adjacent  teeth,  are  symp¬ 
toms  which  continue  for  some  time.  The  symptoms  vary  a  little  accord¬ 
ing  to  the  direction  in  which  the  bone  is  displaced. 

Fractures  of  the  walls  of  the  orbit  occur  in  a  great  variety  of  ways  :  by 
cuts,  blows,  falls  on  the  head,  by  crushing  forces,  etc.  Such  an  accident, 
with  extrusion  of  the  eyeballs  from  the  sockets,  has  been  caused  spon¬ 
taneously  in  child-birth  when  there  was  deformed  pelvis  (see  case  re¬ 
ported  by  Berlin  in  G.  and  S.,  vi.,  p.  588),  and  might  result  from  injudi¬ 
cious  handling  of  the  forceps.  If  the  roof  is  implicated,  there  will  be  danger 
of  inflammation  of  the  brain,  yet  out  of  19  such  cases  collected  by  Berlin, 
16  recovered.  Fractures  into  the  inferior  orbital  wall,  besides  opening  the 
antrum,  damage  the  infra-orbital  nerve,  and  are  liable  to  be  followed  by 
distressing  neuralgia  or  by  anaesthesia.  Fracture  here,  and  also  of  the  inner 
wall  of  the  orbit,  will  be  succeeded  by  emphysema  of  the  cellular  tissue. 
In  some  cases  this  will  be  extensive,  and  a  case  is  reported  by  Knapp  of 
exophthalmus  produced  in  this  way.  Nose-bleed  will  also  occur. 

Fractures  of  the  orbital  walls  by  penetrating  wounds,  as  may  happen  in 
fencing,  or  by  a  bayonet,  arrow,  umbrella-ferrule,  hook,  key,  etc.,  are 
relatively  more  serious  than  those  just  mentioned.  This  is  true,  particu¬ 
larly  as  to  the  roof  of  the  orbit.  The  external  wound  may  be  trifling,  the 
eye  often  escapes  harm,  but  if  the  cavity  of  the  skull  has  been  entered, 
the  prognosis  is  very  grave.  In  twenty-five  per  cent,  of  the  cases  (Ber¬ 
lin)  the  patient  immediately  falls  unconscious,  but  before  long  recovers. 
It  is  an  important  matter  to  know  whether  the  wound  has  gone  through 
the  orbital  roof.  The  outward  opening  is  often  small,  it  partially  closes, 
and  to  find  a  way  through  it  with  a  probe  is  very  difficult,  because  the 
eyeball  is  violently  pulled  around  q,s  the  weapon  entersVaM  afterward 
returns  to  its  place,  thereby  making  the  track  sinuous.  But  flhere  is  very 
grave  doubt  as  to  the  propriety  of  venturing  to  use  a^i^be.  The  proba¬ 
bility  of  the  presence  of  a  foreign  body,  or  of  the  ^o^placement  into  the 
skull  of  fragments  of  bone,  may  justify  probing the  wound  is  recent 
and  the  symptoms  urgent,  but  the  surgeon’s  little  finger  is  far  safer  as  an 
exploring  instrument,  and,  on  the  whole,  iT^mlent  man  would,  in  the 
great  majority  of  cases,  refrain  from  meddling.  Antiseptic  precautions 
may  render  such  an  exploration  less  dangerous  than  it  would  be  without 
them,  but  a  discreet  surgeon  will  not  $g|mit  his  professional  curiosity  to 
imperil  the  patient’s  limited  chanc^.of  recovery.  Very  seldom  mil  his 
probe  or  his  finger  be  allowed  to  tfEfter  the  orbit. 

Cerebral  symptoms,  when  tM^t^ur,  may  be  due  to  intracranial  hem¬ 
orrhage,  or  to  iniWimation.  NS*®  latter  class  of  symptoms  will  be  various, 
viz.,  pain,  weakness,  deliijki^^vertigo,  paralysis,  coma,  etc.  But  it  is  no¬ 
table  that  head-sympton%h|ay  be  tardy  in  appearing,  and  be  so  long  de¬ 
layed  as  to  make  perforation  of  the  roof  seem  to  be  highly  improbable, 
yet  the  dreaded  tokgft^3nay  appear.  In  one  case,  forty  days  passed  with¬ 
out  any  cerebral  then  the  patient  suddenly  died  after  a  foreign  body 

was  extractedJiA^Hhe  orbit.  Berlin  has  gathered  52  cases  of  perforating 
wounds  of  ^Jvrbital  roof,  of  whom  11,  i.e.,  twenty-one  per  cent.,  recov¬ 
ered  ;  but  of  These,  three  were  hemiplegic,  one  had  persistent  headache, 
and  om^&kme  imbecile.  The  remaining  44,  i.e.,  seventy-nine  per  cent., 
died^ovtlie  deaths,  one-half  were  from  the  immediate  effects  of  the 
wou^  and  the  other  half  from  the  subsequent  complications. 

the  autopsy,  the  bony  aperture  was  generally  small,  and  fragments 
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had  entered  the  cranial  cavity.  Wound  of  the  brain  was  small,  or  in  some 
cases  very  large.  Of  the  causes  of  death  at  a  late  period  after  the  wound 
(18  cases),  in  15  there  was  abscess  of  the  brain,  with  or  without  menin¬ 
gitis  ;  in  2,  thrombosis  of  the  longitudinal  sinus  ;  in  1,  “  pus  at  the  base  of 
the  brain.”  In  6  of  them,  bits  of  bone  were  found  in  the  brain-substance. 

An  illustration  of  what  may  ensue  from  fracture  of  the  orbit,  is  the 
following : 


A  boy,  fifteen  years  of  age,  while  dodging  through  a  crowd  in  a  meat-market, 
stooped  to  get  on  more  easily,  and  ran  against  a  large  meat-hook.  Its  point  caught 
him  in  the  right  orbit,  under  its  upper  margin,  tearing  off  the  upper  lid  from  the  in¬ 
ner  angle,  fracturing  the  edge  and  perforating  its  roof.  He  was  taken  to  the  New 
York  Hospital,  and  kept  under  treatment  for  six  weeks.  At  the  end  of  that  time  he 
came  to  the  New  York  Eye  and  Ear  Infirmary,  and  I  found  a  scar  running  nearly  the 
whole  length  of  the  upper  lid  beneath  the  brow,  the  lid  everted  and  immovable,  its 
conjunctival  surface  converted  into  a  florid  mass  of  papillary  granulations ;  the  cor¬ 
nea  visible  for  its  lower  half,  and  in  a  state  of  fixed  convergence.  The  globe  could 
not  be  moved,  but  the  lid  could  be  turned  with  the  finger,  and  could  be  slightly 
lifted  by  his  efforts.  The  eye  looked  well,  but  was  almost  sightless.  There  wi:s 
atrophy  of  the  optic  nerve,  apparently  the  result  of  neuritis.  At  the  upper  margin  of 
the  orbit  was  a  deep  notch,  which  evidently  went  back  into  a  deficiency  in  the  roof. 
He  was  unable  to  say  whether  any  fragments  of  bone  had  come  out.  By  a  pressure- 
bandage  on  the  readjusted  lid,  the  thickening  of  the  conjunctiva,  and  the  swelling  of 
the  lid  so  far  abated  in  eight  months,  that  I  ventured  to  try  to  bring  the  cornea  to  the 
middle  of  the  palpebral  opening.  I  divided  the  intemus,  and  dissected  the  parts 
about  the  caruncle  very  freely,  but  could  not  turn  the  globe  outward.  I  then  at¬ 
tempted  to  bring  forward  the  externus,  but  could  not  rotate  the  globe  outward.  Fi¬ 
nally,  I  explored  the  orbit  on  its  outer  wall,  behind  the  globe,  and  found  that  this 
surface  had  been  forced  inward,  and  that  the  eyeball  had  become  adherent  to  the  pe¬ 
riosteum  at  its  posterior  part.  I  tore  away  this  attachment,  and  then  was  able  to 
rotate  the  eye  to  the  middle  of  the  palpebral  slit,  where  I  placed  it,  and  closed  up  the 
conjunctival  wounds.  The  reaction  was  not  extreme,  and  the  eye  was  permanently 
fixed  in  the  position  where  I  left  it.  Some  vision  in  the  outer  mA  of  the  field  was 
obtained,  but  the  upper  lid  remains  drooping  over  the  upper  half  o^the  cornea,  but 
of  normal  thickness  and  without  ectropion. 

which  no  ordinary- 
injury  to  the  head, 
tary  slight  symptoms  in 

the  fundus  oculi.  After  a  time  the  optic; 


Another  class  of  cases  of  orbital  fracture  are  t' 
symptoms  of  this  lesion  appear,  but  in  which,  a. 
loss  of  sight  occurs  in  one  or  both  eyes,  and  rS 


mation  or  of  atrophy.  Again,  there  an 
through  the  optic  foramen  or  the  ro||  d 
fracture  of  the  base,  or  in  some  other^gi 
injury  sustained  distracts  attention  Mi 
know  that  it  has  been  impaired, 


ay  show  signs  of  inflam- 


tell  us  anything  about  it. 
made  by  Dr.  von  Holden, 
cases  of  fracture  of  the 
base  completely,  and( 
hemorrhages  which 


►y  cases  of  fracture  running 
he  orbit,  simultaneously  with 
ion  of  the  skull.  The  profound 
the  state  of  sight,  and  we  seldom 
would  the  patient,  perhaps,  be  able  to 


(interesting  study  of  these  cases  has  been 
irnis  capacity  of  pathologist,  examined  124 
He  stripped  away  the  dura  mater  from  the 
us  enabled  to  detect  injuries  to  the  bone  and 
Fd  otherwise  have  escaped  notice.  During  forty 


years  he  made  the^observations  and  took  notes  of  what  he  found  (Berlin : 


loc.  cit.,  p.  604 
base,  and  i: 
Holden 
fissure  o! 
uppe: 
b<  ‘ 


!mong  the  124  cases,  there  were  86  of  fracture  at  the 
them  the  fracture  extended  into  the  orbital  roof.  Yon 
.at  out  of  86  cases  of  fracture  at  the  base,  in  63  he  found  a 
ture  running  through  the  optic  canal,  and  always  through  its 
and  sometimes  also  through  the  inner  wall ;  occasionally  on 
In  42  cases  there  was  hemorrhage  into  the  sheath  of  the  nerve, 


never  found  blood  in  the  optic  sheath,  unless  the  bony  canal  was 
lured.  This  blood  may  be  derived  from  the  cavity  of  the  skull,  or 
■om  the  vessels  of  the  sheath,  or  from  the  torn  central  artery  of  the  retina. 
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Other  observers  have  seen  the  same  symptom.  If  the  quantity  were  large, 
it  might,  as  in  a  case  reported  by  Knapp,  be  sufficient  to  injure  sight  by 
direct  pressure  on  the  nerve,  but  smaller  quantities  might  also  destroy 
sight  by  interference  with  the  central  retinal  artery,  causing  ischaemia  ret¬ 
inae,  and  all  the  features,  too,  of  embolism.  Prescott  Hewitt  gathered  68 
cases  of  fracture  of  the  base,  and  found  the  orbit  involved  in  23. 

Possessed  of  these  facts,  it  becomes  intelligible  why,  after  a  fall  on  the 
head,  total,  or  nearly  total  blindness  may  ensue,  with,  perhaps,  no  ophthal¬ 
moscopic  lesions.  Ultimately,  signs  of  inflammation  or  of  atrophy  or  pig¬ 
mentation  of  the  disc  may  appear.  Again,  venous  hypersemia,  ischaemia  of 
arteries,  opacity  of  the  nerve  or  of  the  retina  by  exudation,  hemorrhage  into 
the  vitreous  and  into  the  retina  will  suggest  intravaginal  hemorrhage.  For 
example,  Berlin  quotes  30  cases  of  blindness  after  injuries  of  the  head,  in 
which  ophthalmoscopic  examination  was  made.  In  17  there  was  atrophy  of 
the  nerve  and  in  two  there  was  pigment-deposit  in  the  disc.  A  case  which 
I  published  was  seen  in  the  stage  of  neuritis.  Another  case  I  have  seen 
within  a  year  which  presented  nothing  but  slight  fulness  of  the  veins. 
Other  reported  cases  have  exhibited  hyperaemia  of  the  disc,  ischaemia, 
hemorrhages,  etc. 

Tt'eatment  of  these  injuries  of  the  orbit  is  to  be  conducted  on  general 
principles  and  according  to  the  dominant  symptoms.  Of  course  we  have 
nothing  to  say  on  the  general  subject  of  fracture  of  the  skull.  As  to  the 
orbit,  loose  bits  of  bone  or  foreign  bodies  are  to  be  removed,  all  excite¬ 
ment  to  be  avoided,  antiphlogistic  measures  to  be  used  as  needful,  cold 
applications,  removal  of  secretions,  and  maintenance  of  free  escape  of  dis¬ 
charges.  In  this  connection  it  is  important  to  consider  what  steps  are  to 
be  taken  when  symptoms  of  abscess,  deep  in  the  orbit  and  perhaps  in  the 
brain,  threaten.  For  orbital  abscess  there  would  be  no  .  hesitation  in 
promptly  giving  a  free  outlet.  The  employment  of  antiseptic  methods  in 
the  operation,  and  in  the  subsequent  dressing  might  be  necessary.  Should 
symptoms  of  brain  trouble  threaten  and  the  escape  oLyffe  be  so  hindered 
as  not  to  be  otherwise  insured,  it  might  be  proper  Jo^Siucleate  the  globe 


The  period  during 
J^and  a  surgeon  may  be 

my  own  experience : 


for  the  sake  of  improving  the  patient’s  chances  < 
which  such  a  question  may  be  argued  is  never  ' 
placed  in  a  most  difficult  position. 

I  may  conclude  this  chapter  by  citing  a^a^ 

In  1857,  a  boy,  ten  years  of  age,  was  bi|yught  into  the  New  York  Hospital  after 
having  been  run  over  by  a  street  car.  mra.  fracture  of  the  occipital  and  frontal 
bones.  He  remained  about  three  montfipin  the  institution.  He  recovered  with¬ 
out  paralysis  or  loss  of  any  function,  but- -was  always  subject  to  headaches,  and  had  a 
small  fistulous  opening  at  the  upper  and  inner  angle  of  the  right  orbit,  just  under 
the  brow.  In  18*35  I  saw  him  andAoted  the  fistula,  and  warned  him  that  he  was 
liable  to  have  trouble  from  it.  JlViived  a  wild  life,  and  was  sometimes  drunk.  In 
the  later  part  of  1 855  I  widT  aefit  for  to  see  him,  and  found  he  had  serious  brain 
symptoms.  Consciousness  ws&Aot  abolished,  but  almost  gone  ;  pulse  slow,  breathing 
heavy.  He  had  had  sey^fejieadache  and  been  in  bed  for  several  days.  By  the  oph¬ 
thalmoscope  I  could  omS  hyperaemia  of  both  nerves.  The  usual  discharge  from 
the  fistula  had  recentlwjeased.  I  concluded  that  there  must  be  an  abscess  near  this 
spot,  within  the  cr^nigl  cavity,  and  determined  to  trephine  the  skull,  just  above  the 
fistula.  A  large  crucial  incision  was  made,  and  I  trephined  just  outside  of  the  supra¬ 
orbital  notch.  dura  mater  bulged  into  the  wound.  I  opened  it  and  pus  escaped. 

About  half  an  dunce  issued,  and  I  put  my  finger  into  the  cavity  over  the  roof  of  the 
orbit.  Tlngj^ient  who  had  sunk  into  coma  during  the  consultation  over  his  case,  recov¬ 
ered  int^Gj^eilce  at  once,  in  half  an  hour  was  able  to  talk,  and  made  a  good  recovery. 
He  l^d  fungus  granulations  (hernia  cerebri)  from  the  wound,  but  at  length  by  a  pad 
Fsure-bandage  and  excision  this  was  controlled,  and  he  has  never  reported  him- 
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Foreign  bodies  in  the  orbit . — Foreign  bodies  entering  the  orbit  and  pass¬ 
ing  out  of  sight  are  extremely  difficult  to  find  unless  of  considerable  size. 
Even  if  they  are  large  they  may  lodge  in  the  orbit  without  destroying  the 
globe,  as  happened  in  an  instance  reported  by  Mr.  Carter,  in  which  a  piece 
of  an  iron  hat-peg,  3^  inches  long,  was  buried  in  the  cavity,  and  re¬ 
mained  there  for  from  ten  to  twenty  days  without  the  patient  being  aware 
of  it.  It  was  extracted  without  injury  to  any  functions  of  the  eye.  It  is 
not  necessary  to  say  that  foreign  bodies  which  can  be  seen  or  felt  should 
be  carefully  and  immediately  extracted.  But  the  point  of  difficulty  is 
to  decide :  1st,  whether  a  foreign  body  has  entered  the  cavity  ;  and,  2d, 
to  find  and  remove  it.  A  doubt  arises  as  to  the  penetration  of  foreign 
bodies  in  cases  of  wounds  by  bird-shot.  The  place  of  entrance  is  very 
small,  closes  instantly,  and  heals  promptly.  It  is  often  impossible  to  trace 
them,  nor  is  it  generally  needful  to  meddle  with  them.  I  have  known  a 
fragment  of  iron  of  considerable  size,  struck  off  by  a  chisel,  to  enter  and 
be  completely  hidden.  The  irregularity  of  the  piece,  the  yielding  nature 
of  the  tissues,  and  the  sinuosity  of  the  wound,  make  exploration  by  a  probe 
very  unsatisfactory.  As  above  remarked,  a  reason  for  the  difficulty  is, 
that  when  the  foreign  body  enters,  it  drags  the  eye  around  toward  itself, 
and  when  it  has  found  a  lodgement,  the  globe  returns  to  its  position  and 
thus  twists  the  track  of  the  wound. 

A  case,  illustrating  the  difficulties  of  diagnosis  and  the  proper  mode  of 
treatment  in  obscure  cases,  will  include  all  that  need  be  said : 


A  man  walking  among  bushes  struck  against  a  limb  and  felt  a  twig  strike  his  eye, 
and  he  was  convinced  that  a  piece  of  it  entered  the  eye.  Some  bleeding  occurred  ;  he 
suffered  considerable  pain  ;  he  found  his  sight  uninjured,  and  for  some  time  'he  did 
not  go  to  a  physician.  He  found,  however,  that  a  chronic  inflammation  lingered 
about  the  lower  part  of  the  eye,  and  he  was  annoyed  by  some  pain  and  discomfort. 
The  physician  looked  at  the  inflamed  part  and  everted  the  lower  licfVbut  could  see  no 
sign  of  wound  or  scar  and  prescribed  for  what  he  regarded  as  simple  conjunctivitis. 
The  man’s  statement  that  a  foreign  body  had  entered  or  watf^rbfeent  in  the  orbit  he 
did  not  credit.  For  two  weeks  treatment  by  astringents  was  kept  up,  when  1  was 
asked  to  see  the  case.  I  discovered  in  the  inferior  cul-de-$ao>,a  small  projecting  granu¬ 
lation,  as  large  as  a  No.  2  shot,  and  around  this  the  conjunctival  and  scleral  hypenemia 
concentrated.  I  at  once  asserted  that  there  was  a  foreign  body  in  the  orbit  and  ad¬ 
vised  its  removal.  For  two  weeks  longer  the  sap^e@&aical  treatment  was  continued, 
and  the  patient  then  was  put  into  my  care  atjj’CheVNeiW  York  Eye  and  Ear  Infirmary. 
No  trace  of  an  offending  substance  could  be^eft^fth  the  finger,  nor  could  a  probe  be 
forced  through  the  tissues.  The  patient  wak  etherized  ;  an  opening  made  into  the 
conjunctiva  at  the  granulation,  and  by  teaBrig  and  stretching  the  tissues,  an  opening 
was  made  large  enough  for  the  entrance  cf  my  little  finger.  Afterward  my  index 
finger  was  thrust  in.  No  foreign  bo d^g|uld  be  felt,  nor  could  any  sign  of  it  be  found 
by  various  exploring  and  grasping  InWuments  which  were  used.  After  prolonged 
manipulation,  while  with  the  finger  pressed  deeply  into  the  orbit,  I  was  also  feeling 
along  it  with  a  pair  of  forceps, \JC(srtight  something  which  conveyed  the  sensation  of 
a  foreign  body.  Drawing  uppmit  I  brought  forth  a  bit  of  twig  about  li  inches  long, 
and  large  as  Theobald’s  lachrymal  probe,  No.  8.  It  was  softened  by  long  maceration, 
was  flexible,  and  offered  Wjjfctle  resistance  that  its  detection  was  rendered  extraordi¬ 
narily  difficult.  The  jjtelding  nature  of  the  orbital  contents  greatly  increases  the  diffi¬ 
cult  y  of  seizing  a  fqre|ffjr  body  unless  it  have  some  stiffness  or  can  be  steadied  by  being 
pressed  against  th/^lls.  The  operation  gave  rise  to  no  serious  trouble,  and  in  ten 
days  the  man4w^^fscharged  cured. 

V^bove  case,  I  venture  to  advise  the  insertion  of  the  operator’s 
to>fie  orbit  along  the  track  of  the  foreign  body,  and  to  use  it  both 
orer  and  as  a  means  of  guiding  the  search  with  forceps  or  other 
struments. 
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CHAPTER  XVIII. 


OPTICO-CILIARY  NEURECTOMY. 


This  operation  may  be  done  without  dividing  any  of  the  muscles,  as  fol¬ 
lows  :  Incise  the  conjunctiva  at  the  space  between  the  rectus  internus  and 
the  rectus  superior  with  a  pair  of  blunt-pointed  scissors  curved  on  the 
flat,  and  clear  a  way  to  the  vicinity  of  the  optic  nerve.  In  doing  this  rotate 
the  ball  downward  and  outward  to  the  extremest  degree  by  fixation  for¬ 
ceps.  Along  the  track  thus  made  carry  a  small  strabismus-hook,  catch 
the  optic  nerve,  and  pull  forward.  Over  the  hook  insert  the  scissors,  and, 
pressing  their  points  firmly  to  the  apex  of  the  orbit,  sever  the  nerve.  Then 
with  the  hook  drag  out  the  optic  nerve,  seize  it  with  forceps,  and  pull  the 
globe  around  until  it  shall  be  completely  reversed.  It  slips  like  a  button 
through  the  hole  in  the  conjunctiva,  and  presents  its  posterior  scleral  sur¬ 
face  to  view.  With  toothed  forceps  pick  and  cut  away  every  shred  of 
nerve-fibre  and  tissue  which  can  be  seen,  and  cut  off  the  optic  nerve  close 
to  the  eye.  A  piece  8  mm.  long  may  easily  be  excised.  By  the  forceps 
then  turn  the  ball  around  and  restore  it  to  its  place.  Very  little  blood 
will  have  been  lost  and  the  eye  will  have  only  a  slight  prominence.  The 
conjunctival  wound  must  be  closed  by  sutures. 

It  is  easier  to  perform  the  operation  after  cutting  the^msertion  of  the 
rectus  externus  or  internus  muscle,  and  then,  usingfn^  hook  to  catch 
the  nerve,  do  what  has  already  been  described.  Th^;  fevered  muscle  must 
be  stitched  to  its  insertion,  where  a  small  piece  of  ifoptendon  has  been  left 
for  this  purpose.  A  more  extensive  exposure  i^S^tis  made  of  the  back  of 
the  globe,  and  with  greater  certainty  the  ciliary  nerves  can  all  be  secured. 
Some  strabismus  is  liable  to  ensue,  and  c^eglflmg  is  apt  to  be  copious. 
In  whatever  way  done  we  are  liable  in  Ifone  cases  to  meet  free  hemor¬ 
rhage  in  this  operation.  It  can  cause  gi@t  protrusion  of  the  globe.  Noth¬ 
ing  but  pressure  is  available  to  re  stain  it,  and  a  very  firm  bandage  may 
have  to  be  kept  on  for  twelve  or  twenty-four  hours.  In  this  event  reaction 
may  be  severe. 


ltion  of  the  Eye. 


With  a  pair  of  blunt^ointed  scissors,  curved  on  the  flat,  and  of  me¬ 
dium  size,  separate l^^onjunctiva  from  the  globe  at  the  margin  of  the 
11  O^id  it.  Then,  with  small  clips,  go  to  the  insertion  of 
and  thrust  under  it  a  strabismus  hook,  and  cut  it 


The  hook  is  liberated,  but  serves  to  lift  the  con¬ 


junctiva  andNkeep  the  wound  open  ;  then  a  second  hook  tears  away  the 
sub- cqm^ktival  connective  tissue  and  is  slipped  under  the  insertion  of  the 
rectus  n^rnus  muscle,  keeping  in  close  contact  with  the  globe.  The  two 
othc^rS^cti  are  similarly  divided,  and  the  hook  is  swept  around  the  equator, 
tcffie  sure  that  all  the  tissues  are  divided.  The  globe,  if  of  normal  size,  can 
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now  be  extruded  from  the  orbit  by  pressing  between  it  and  the  orbital  rim 
either  with  the  finger  or  with  the  speculum.  The  closed  scissors  are  pushed 
to  the  back  of  the  eye  by  lateral  movements,  tearing  a  path  until  the  optic 
nerve  is  struck.  When  in  contact  with  it,  open  the  blades  astride  of  the 
nerve,  and,  inclining  the  points  backward,  divide  it.  At  this  moment  a 
gush  of  blood  occurs.  Push  the  eye  forward,  take  it  in  the  fingers,  and 
cut  away  the  insertions  of  the  two  oblique  muscles,  and  all  the  vessels, 
nerves,  and  other  attaching  tissues.  Push  a  sponge  into  the  orbit,  and 
make  firm  pressure.  In  a  few  minutes  bleeding  will  be  checked,  but  if  it 
be  very  free,  use  the  index  finger  as  a  compressor,  bearing  firmly  on  the 
apex  of  the  orbit.  Ordinarily,  hemorrhage  is  slight.  When  it  has  ceased, 
draw  together  the  conjunctival  opening  by  a  suture,  which  shall  gather  it 
together  loosely,  as  the  mouth  of  a  purse  is  puckered  together.  It  is  in¬ 
tended  simply  to  prevent  the  formation  of  irregular  attachments  of  the  con¬ 
junctiva,  which,  by  giving  rise  to  ridges  and  bridles,  would  interfere  with 
wearing  an  artificial  eye. 

Under  ordinary  circumstances  the  operation  is  easy  of  performance. 
But  if  the  eyeball  is  much  atrophied,  it  must  be  seized  by  a  sharp  hook  and 
held  up  while  the  muscles  are  divided  and  the  other  steps  attended  to.  If 
the  sharp  hook  be  not  employed,  the  operation  will  be  quite  troublesome, 
and  with  atrophied  globes  is  always  more  difficult  than  when  the  eye  has 
its  proper  size.  For  an  eye  in  a  state  of  suppuration,  or  in  case  the  globe 
has  been  badly  torn  by  a  wound,  its  enucleation  is  a  matter  of  difficulty. 
With  panophthalmitis  the  tissues  are  matted  together,  are  greatly  swollen 
and  vascular,  the  dissection  is  laborious  and  the  bleeding  severe.  The 
rule  is  to  keep  close  to  the  sclera  and  make  small  clips  with  the  scissors. 
A  good  assistant  is  very  important,  who  knows  how  to  spnnge  away  blood 
skilfully — to  reduce,  as  much  as  possible,  the  operatoEs^mbarrassments. 
Reaction  is  always  considerable.  For  a  badly  laceral^H* globe  the  dissec¬ 
tion  is  tedious,  and  in  all  cases  where  the  eye  has  b0ii  opened,  the  loss  of 
its  firmness  causes  trouble  to  the  operator. 


USE  OF  artif: 


Prothesis  oculi. — Great  care  mu4  bo  taken  to  have  artificial  eyes  fit 
easily  and  not  to  be  too  large.  Tli0yh:e  of  very  little  use  when  both  the 
globe  and  much  of  the  contents  or  the  orbit  have  been  removed  ;  they 
serve  best  when  an  eye,  only  a reduced  in  size,  remains  and  its  surface 
is  not  sensitive.  But  geiiemll^fchey  are  to  be  worn  after  the  globe  has 
been  enucleated  and  the  tissues  are  left.  Under  these  circumstances 

a  moderate  degree  of  irfOylility  is  possible,  but  varies  in  different  persons. 
It  is  unavoidable  th/f*ajfl4ep  furrow  should  remain  in  most  cases  beneath 
the  brow,  because  tliS^rawing  together  of  the  conjunctiva  in  the  central 
cicatrix,  pulls  doCj  the  superior  cul-de-sac.  When  an  eye  fits  well,  a  pa¬ 
tient  iv;  not  conscious  of  its  presence.  Great  pains  must  be  taken  to  pre¬ 
serve  it  i  pom 'The  enamel  will  begin  to  dissolve  away  in  a  year  or  more, 
accordiriAtb^he  quality  of  the  material  and  of  the  ocular  secretions.  The 
eye  shou^lvbe  washed  carefully  with  clean  water  or  with  dilute  alcohol, 
but  kept  in  water  for  hours,  as  during  sleep.  It  should  never  be  worn 
d&ffihg%leep.  If  much  discharge  from  the  conjunctiva  is  excited,  the  shell 
psFbe  very  carefully  examined  for  loss  of  smoothness  on  its  edges  or 
face,  and  the  conjunctiva  treated  by  mild  astringents  or  boracic  acid 
olutions.  A  little  vaseline  will  prevent  the  drying  on  the  shell  of  secre- 
23 
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tion,  which  may  be  unavoidable.  If,  as  happens  after  long  use  or  careless¬ 
ness,  the  conjunctiva  become  granular,  with  papillary  hypertrophy,  the  shell 
must  be  laid  aside  and  the  parts  treated  until  the  membrane  recovers. 
Shrinkage  may  take  place  by  which  the  conjunctival  space  is  much  reduced, 
and  only  a  small  eye  can  be  worn.  Sometimes  the  membrane  becomes 
xeromatous  and  no  space  may  remain  to  hold  a  shell.  Burns  of  the  eye 
or  other  injuries  sometimes  leave  no  cavity  in  which  a  shell  can  be  inserted. 
In  several  such  instances  I  have  enabled  the  patient  to  wear  an  eye  by  cut¬ 
ting  the  tissues  apart  and  introducing  a  piece  of  conjunctiva  from  the  rab¬ 
bit.  The  transplantation  is  difficult  and  tedious,  and  may  need  to  be  done 
two  or  three  times.  After  the  healing  has  been  completed  greater  space 
is  gained,  and  this  is  farther  improved  by  wearing  shells  of  gradually  in¬ 
creasing  size  until  room  for  a  suitable  one  is  secured.  It  may  take  six 
months  to  attain  this  result. 

With  children  who  lose  an  eye,  or  have  one  which  is  much  atrophied, 
an  artificial  eye  is  of  importance  to  prevent  arrest  of  development  of  the 
orbit  and  muscles.  It  may  be  worn  for  a  few  hours  daily  to  adapt  the 
parts  to  its  presence.  Constant  wear  is  undesirable,  from  risk  of  breakage, 
and  because  irritation  of  the  conjunctiva  is  to  be  avoided.  Unusual  pains 
must  be  taken  to  keep  the  parts  in  a  healthy  state. 

The  shell  may  need  to  have  notches  cut  in  its  edge,  or  require  some 
peculiarity  of  form  to  fit  special  irregularities.  It  is  not  very  rare  to  find 
an  artificial  eye  irritate  the  parts  so  much  as  to  cause  sympathetic  disease 
of  the  other  one.  I  have  several  times  seen  this  take  place,  and  then  its  use 
must  be  absolutely  forbidden.  In  recent  cases  of  enucleation  the  shell 
should  not  be  worn  until  all  redness  and  swelling  have  disappeared — that 
is,  in  from  two  to  three  weeks.  If  the  eyeball  should  be  sunken  because 
of  an  inflammation,  the  stump  may  not  permit  the  use  of  a  shell  for  two 
or  three  months.  An  eye  should  not  be  worn  upon  a  stum^^hich  is  known 
to  contain  a  foreign  body  ;  enucleation  should  be  practigS^  * 

To  insert  an  artificial  eye,  lift  the  upper  lid  with  tlmwfgers  of  one  hand, 
moisten  the  shell  and  slip  its  larger  end  vertically  u^H^*  the  upper  lid.  As 
it  passes  up,  turn  it  into  the  horizontal  position, (jfitil  it  rides  above  the 
lower  lid  ;  with  the  other  hand  draw  down  the^S^e  of  the  latter  and  let  it 
slip  into  place. 

To  take  out  the  shell,  push  under  it&lA^r  edge  a  ,small  hook  or  the 
head  of  a  large  pin  to  pull  it  forward,  at  the  same  time  depress  the 
lower  lid.  Baise  it  up  gently  and  it  slide  out  by  pressure  of  the  lids. 

Care  must  be  taken  that  it  do  not  |M1  on  a  hard  surface.  Most  persons 
soon  learn  to  take  out  the  shel^nn  their  fingers  and  have  no  fear  of 
dropping  it. 
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Abduction,  90 

Absorption  of  cataract,  operation  for,  240 
Accommodation,  10,  12,  50,  51 
binocular,  51 
diseases  of,  54 
in  muscular  errors,  89 
mechanism  of,  53 
relative,  52 
Actual  cautery,  343 
Acuity  of  vision,  8 
Adduction,  90 

Advancement,  operation  of,  115 

in  muscular  paralysis,  103 
Affections  of  the  muscles  of  the  lids,  142 
After-images,  10 

After-treatment  of  cataract  operations,  247 
Agnew’s  operation  for  secondary  cataract, 
251 

Albinism  of  the  choroid,  2G6 
Albuminuric  retinitis,  290 
Alcohol,  a  cause  of  optic  nerve-atrophy, 
314 

Alcoholic  amblyopia,  320 
Alum  crystal,  171 
Amblyopia  and  amaurosis,  318 
ex  anopsia,  107 

from  alcohol  and  tobacco,  320 
in  pregnant  women,  320 
in  strabismus,  107 

Ametropia,  in  strabismus,  105,  108  - 

Amvloid  degeneration  of  the  conjunct^ 
175  (V 

tumors  of  the  lid,  13(^ 

Anaemia  of  the  retina,  281 
Anaesthetics,  24,  42 

in  cataract 

Anaesthesia  of  the  cornea^ 
of  the  return, 

Anagnostakis’  operaMf^or  entropium,  141 
Anatomy  and  phy/Tfclbgy  of  the  eyelids, 

132  ♦  /V 

Anchyloblen^fSraj,  155 

Angiomat^]$%^342 
Angle  alplia^ft)5 
of\ision,  8 
AngdRta^rus,  315 
AmsoSe4tropia,  75 
JjmSerior  chamber,  200 
/>V  polar  cataract,  235 
V  mtimetiopia,  75 


Antrum,  tumors  of,  340 
Apoplexy  of  the  choroid,  266 
Aqueous  chamber,  200 
Arcus  senilis  lentis.  230 
Arlt-Jaesche  operation  for  entropium,  139 
Arteria  hyaloidea,  256 
Arterio-venous  aneurism,  337 
Artificial  eyes,  use  of,  353 
leech,  285 

Associated  action  of  ocular  muscles,  98 
Astigmatism.  69 
Atrophy  of  the  optic  nerve,  313 
Atropise  sulphatis,  38  • 

after  cataract  opera¬ 
tions,  247 

in  conjunctivitis,  166 
in  glaucoma,  277 
in  ifiA,  2u6 
^S^naas  effects  of,  266 


Axis, 


anteroq 
horizontal 
vertical^ 


i-postQtfJw^l 
ntal,  1 
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Bacilli  BOefina,  6 
BasejJc*w\aisease,  335 
Bii^culpyvision,  84 
Blepharitis  marginalis,  133 
B^epharo-adenitis,  133 
T^lepharo-phymosis,  146, 
epharoplast.y,  149 
Blind  spot  of  Mariotte,  7 
Blood-vessels  of  globe,  18 

of  macula  lutea,  34 
of  retina,  33 
Bony  tumors  of  orbit,  343 
Bowman’s  membrane  of  cornea,  181 

operation  on  the  canaliculi,  126 
operation  for  secondary  cata¬ 
ract,  251 
probes,  127 
Boracic  acid,  161 

Brain  tumor,  a  cause  of  optic  neuritis,  307 
Burns  of  conjunctiva,  180 
of  the  eye,  153 

Canaliculi  lachrymal,  122 
Calomel  for  opacity  of  cornea,  195 
Canal  of  Fontana,  3 

of  Schlemm,  3,  181 
of  Petit,  230 
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Calcific  deposits  on  cornea,  191 
Canities,  139 

Cancroid  disease  of  lid,  136 
Canthal  ligament,  133 
Cantholysis,  174 
Canthoplasty,  146 
Canthotomy,  166 

Canthus,  external  and  internal,  133 
Capsule  of  Tenon,  1 
Cardinal  points,  45 
Caries  of  orbit,  334 
Catarrho-rheumatic  ophthalmia,  160 
Cataract,  232 

complicated,  230,  232 
varieties  of,  233 
symptoms  of,  233 
diagnosis  of,  234 
duration  and  treatment,  238 
Catoptric  test,  230,  231 
Ciliary  body,  4,  210 
ganglion,  197 
muscle  in  myopia,  64 
Cellulitis  orbital,  331 
Choked  disc,  304 

pathology  of,  310 
Chancre  of  conjunctiva,  177 
Centre,  optical,  8 

of  rotation,  8 
geometrical,  8 
Circular  venous  sinus,  3 
Chemosis,  165 

Cerebral  oedema  a  cause  of  neuritis,  309 
Chalazion,  134 

Chloroform  in  cataract  operations,  244 
Choroid,  4 

anatomy,  257 
diseases  of,  257 
Choroiditis  areolaris,  261 

disseminata,  259 
embolica,  262 
exudativa,  261 
metatastatica,  262 
prognosis  in,  262 
suppurativa,  262 
treatment,  262 

Colloid  excrescences  on  choroid,  261 
Coloboma  of  choroid,  266 
of  lids,  147 
of  iris,  225 

Colchicum  in  iritis,  208 
Cold  applications,  161 
Color  blindness,  16 
perception,  16 
scotoma,  293 

in  optical 
in  tobaj 

Concomitant  strabm 
Conical  cornea, 

Conjugate  deviao^V\)f  eyes,  120 
Conjunctiva,  anuhjmy  of,  156 

e^cul^e-sac  of,  156 
Conjunoti^A  catarrhal,  159 
^  *cedematous,  159 
chronic,  162 
croupous,  168 
)  diphtheritic,  168 
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108 


atrophy,  315 
blyopia,  321 


Conjunctivitis  from  atropine,  207 
granular,  109 
palpebral,  157 
purulent,  163 
Copper  sulphate,  107 
Corelysis,  229 
Cornea,  anatomy  of,  181 

opacity  of,  182,  195 
pathology  of,  182 
globosa,  198 
Corpus  ciliare,  4 

vitreum,  253 

Convergent  strabismus,  111 
Critchett’s  operation  for  staphyloma,  193 
Crystalline  lens,  230 
Cyclitis,  210 

traumatic,  211 
Cylindric  glasses,  46 
Cystotomy,  246 
Cysts  of  eyelids,  134 

forceps  for  their  removal,  135 
of  iris,  225 
of  conjunctiva,  179 
Cysticirci  of  orbit,  342 
Cylindromata,  342 

Dacryocystitis,  123 
Decussation  of  optic-nerve  fibres,  278 
Delivery  of  lens,  247 
Dermoid  growths  of  conjunctiva,  179 
Detachment  of  retina,  296 
Descemitis,  202 
Descemet’s  membrane,  187 
Desmarre’s  elevator,  43 
forceps,  134 

Diagnosis  of  ametropi%1vit^  the  ophthal¬ 
moscope,  76 
Diffuse  trachoma, 

Dioptrics,  48 
Diplopia,  85 

Diphtheritic^lAijcLnctivitis,  168 
Distichig^kQp9-l  75 
Diseases  eyelids,  132 

>  the  muscles  of  the  eye,  81 

of  the  lachrymal  apparatus,  122 
of  the  optic  nerve,  304 
of  the  retina,  281 
islocation  of  the  malar  bone,  347 
ivergent  strabismus,  110 
Divergence,  ametropia  in,  110 
Duboisia,  38 

Dyer’s  method  of  gymnastic  exercise  of 
the  eye,  92 
Dynamic  squint,  87 

Echinococci  of  orbit,  342 
Ectropium,  133,  141,  175 
Eczema  of  lids,  137 
Electrolysis,  343 

Embolism  or  thrombosis  of  central  retinal 
vessels,  285 
Emmetropia,  45 
Encanthus,  148 
Enchondroma,  342 
Entropium,  140 
Enucleation  of  the  eve,  352 
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Epilepsy  of  the  retina,  322 
Epiphora,  123 

Epithelial  cancer  of  lids,  136 
Epithelioma,  151 

of  conjunctiva,  179 
Episcleritis,  198 
Equator  of  globe,  1 
Eserine  before  cataract  operation,  244 
Ether  in  cataract,  244 
Ethmoid  cells,  distention  of,  340 
Examination  of  the  eye,  22 
Excavation  of  the  optic  nerve,  267 
Exenteration  of  orbit,  345 
Exophthalmus,  98,  340 
Exophthalmic  goitre,  335 
External  rectus  muscle,  81 

paralysis  of,  99 

Extraction  of  hard  cataract,  243 
Everting  the  lid,  method  of,  157 
Evisceratio  bulbi,  189 
Eyelashes,  139 

Fascia  oculo- orbital,  1 
Fibroma  of  orbit,  342 
Field  of  vision,  13,  271,  293,  314,  315 
Fistula  lachrymalis,  123,  131 
Flap  extraction  of  cataract,  243 
Focal  illumination,  21 
Fontana,  canal  of,  3 
Foreign  bodies  on  conjunctiva,  180 
on  cornea,  213 
in  eye,  216 
in  orbit,  351 
in  vitreous,  218,  255 
Fornix  of  conjunctiva,  103,  156 
Fossa  patellaris,  253 
Fovea  centralis,  4,  6,  10,  280 
Fracture  of  walls  of  orbit,  348 
Frog  spawn  granulations,  172 
Frontal  sinus,  distention  of,  390 
Fundus  oculi,  32 
Fungus  haematodes,  301 

Gasserian  ganglion,  137 
Glioma  retinae,  3U1 

General  paralysis  of  the  insane  and  opt' 
nerve  atrophy,  314  Cx* 

Glasses,  44 

of  double  focus,  62  Cx~ 
for  aphakial  eyes, 

Glaucoma,  267 

Graefe’s  test  for  muscular  Hj^ifficiency, 
operation  for  iatrl'act,  194 
Gonorrheal  iritis,  20£ 

Gouty  diathesis  ind&fctitis,  186 
iritis,  208/**^. 

Graves’  diseas^A^# 

Granular  ^d^ltnfetivitis,  sequelae  of,  175 
Green’s  ^fci^Xrds  for  astigmatism,  72 
o^2kition  for  entropium,  140 
Gruentogs  magnet,  216 

i  wounds  of  orbit,  347 
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rd  cataract,  235 
hemorrhage  into  the  retina,  282 


1/ 


vitreous,  253 


Hemorrhage  into  the  orbit,  345 
Hemeralopia,  323 
Herpes  conj  unctivae,  176 

zoster  ophthalmicus,  137,  191 
Hippus,  225 
Hemiopia,  324 

monocular,  325 
homonymous,  326 
temporal,  326 
Heteronymous  diplopia,  86 
Hotz,  operation  for  entropium,  141 
Homonymous  diplopia,  86,  100 
Holmgren’s  test  for  color-blindness,  16 
Homatropia,  39 
Hordeolum,  134 
Horny  growths  on  lids,  136 
Horopter,  83 
Hutchinson’s  teeth,  185 
Hydrops  nervi  optici,  308 
Hyperaemia  of  conjunctiva,  157 
of  retina,  287 
Hypersesthesia  of  the  retina,  323 
Hypermetropia,  58 
Hyperopia,  58 
Hyperopic  astigmatism,  70 
Hydrophthalmus,  198 
Hypermature  cataract,  235 
Hysterical  amblyopia,  322 

hyperaesthesia  of  the  retina,  323 
Hypopyum,  187 

Ioed  applications  in  conjunctivitis,  165 
Immature  cataract,  236 
Inch,  Austrian,  2 
English,  2 
Paris,  2 

Incipient  catara 
Inferior  oblf  ^ 


Infer! 


'ioZS^ar 

Gr 

nH»mmatorv 


ra 

scle,  81 

paralysis  of,  101 
insufficiency  of,  87 
fus  muscle,  81 

insufficiency  of,  87 
paralysis  of,  100 
t  Ji^^imatory  cataract,  205 
J  inoculation  for  pannus,  175 
(H  insufficiency  of  recti  externi,  87,  91 
interni,  87-91 
Internal  rectus  muscle,  81 

paralysis  of,  99 

Inter-vaginal  space,  279 
Intra- cranial  disease,  308 
Intra- ocular  tumors,  265 
Inverted  image,  26 
Iriodectomy,  225* 

Iridodesis,  229 
Iridodialyses.  229 
Iridotomy,  228 
Iridavulsion,  229 
Iris,  200 

functional  troubles  of,  224 
operations  on  the,  225 
Iritis,  and  its  varieties,  201 
Iritomy,  243 
Ischaemia  retinae,  281 

Keratitis.  183,  195 
Knapp’s  forceps  for  entropium,  134 
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Knapp’s  operation  for  staphyloma  of  the 
cornea,  198 
Krause’s  glands,  156 

Laceration  of  conjunctiva,  180 
of  choroid,  263 
of  lids,  149 

Lachrymal  apparatus,  anatomy  of,  122 
abscess,  130 
sac,  obliteration  of,  129 
stricture,  124 

gland,  degeneration  of,  342 
Lagophthalmus,  144 
Lamina  cribrosa,  32,  279 
Latent  strabismus,  87 
Laminated  cataract,  234 
Ligamentum  annulare,  5 
Lid  elevators,  43 
Lice,  142 

Levator  palpebrae  superioris  muscle,  132 
Leeches,  168 

Lead  deposits  on  cornea,  191 

a  cause  of  optic  nerve  atrophy,  314 
Lebrun’s  operation  for  cataract,  249 
Leptothrix,  124 
Lenticular  cataract,  232 
Lens,  dislocation  of,  230 
the  crystalline,  230 
Ligamentum  pectinatum,  200 
Liebreich’s  operation  for  cataract,  249 
Light  streak  on  retinal  vessels,  85 
Lime,  burns  by,  153 
Linear  extraction  of  cataract,  241 
Line  of  fixation,  45 
of  rotation,  45 
of  vision,  45 

Locomotor  ataxy  a  cause  of  optic  nerve 
atrophy.  314 

Lupoid  growths  on  the  lids,  136 

Lupus  of  conjunctiva,  172 

Lymphoid  infiltration  of  conjunctiva,  172 

Macula  lutea,  4 
Madarosis,  139 
Malar  bone.  347 
Malignant  glaucoma,  275 

tumors  of  orbit,  342 
ulceration  of  conjunctiva,  180 
Mariotte,  blind  spot;  of,  7 
Mature  cataract,  236 
Measurements  of  eye,  2 
Meibomian  follicles,  132 
Megalophthalmus,  194 
Megalopsia,  293 
Melanoma  of  orbit,  342  4 
Membranous  cataract,  25jV*^ 

Meningitis  a  cause  of  n^unjtis,  308 
Meniscus,  positive  ai^^gative,  46 
Mercurial  inunct*£^\pK>.  208 
vapoiS^S^hs,  208 

Meridian,  verticaNmd  horizontal,  1 
Metamornho^fiJi,  260,  293 
Metre,  2\QS  J 
Microp^a,  2!l3 
Migrmt^322 
Milwaataract,  233 


O' 


$ 


Miliary  trachoma,  170 
Mitigated  stick,  173 
Mixed  astigmatism,  70 
cataract,  233 
Moles  on  the  lids,  139 
Moon  blindness,  328 
Morgagnian  cataract,  233 
Motions  of  eyeball,  82 
Muscae  volitantes,  253 
Muscular  asthenopia,  90 
Muscles  of  the  eye,  81 
Mydriasis.  224 

Myelitis  and  optic  neuritis,  311 
Myopia,  62 

developed  during  cataract,  233 
length  of  oi3tic  axis  in,  62 
with  insufficiency  of  the  interni, 
93 

Myopic  astigmatism,  70 
Myosis,  224 
Myxoma  of  orbit,  342 

Naso-buccal  flap,  150 
Necrosis  of  bones  of  orbit,  334 
Neuritis  optica,  304 

descendens,  308 
interstitial,  310 
parenchymatous,  310 
Nitrate  of  silver,  161 
Neuroretinitis,  293 
Nodal  point.  8,  45 
Nomenclature  of  glasses,  47 
Noyes’  operation  for  secondary  cataract, 
251  i 

ophthalmoscope,  2^/^\ 
speculum,  44  * 

Nuclear  cataract,  233 
Nyctalopia,  823 
Nystagmus,  119 

Oblique  illunS^Cion,  21 
Occlusiom^Dfcms  pupil,  209 
O  culo- orbital  rSscia,  103 
Oleatrf.o^pH^i’cury,  208 
Opacj^te  of  the  cornea,  195 

in  the  vitreous  body,  253 
que  optic  nerve-fibres,  281 
Lthalmia,  159 

neonatorum,  163 
tarsi,  133 
Ophthalmic  artery,  330 
vein,  330 
Ophthalmoscope,  24 
Optical  centre,  7 

Optico-ciliary  neurectomy,  222-352 
Optic  nerve  and  retina,  278 
atrophy  of,  313 

hyperaemia  and  anaemia  of,  304 
neuritis,  304 
papilla,  279 

Optometer,  the  ophthalmoscope  as  an,  78 
Orbit,  anatomy  of,  329 

foreign  bodies  in,  351 
tumors  of,  341 
Ora  serrata,  4 
Orbicularis  muscle,  132 
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Orbital  cellulitis,  331 

neuritis  optica,  312 
periostitis,  333 

Osmic  a'*.id,  amblyopia  from,  321 
Ossification  of  the  choroid,  265 


Pagensteciier’s  ointment,  177 
Palpebral  conjunctivitis,  157 
Pannus,  175 
Panophthalmitis,  162 
Papillary  hypertrophy,  167 
trachoma,  170 
Papillitis,  304 
Papillomata  of  lids,  136 
Paracentesis  of  the  cornea,  186 
Paralysis  of  eye-muscles,  95,  98 

of  orbicularis  palpebrarum,  144 
Parenchymatous  keratitis,  185 
Paresis  of  eye-muscles,  87 
Passavant’s  operation  for  synechia,  208 
Pemphigus,  conjunctivas,  177 
Penetrating  wounds  of  the  globe,  213 
Perimeter,  14,  109,  271 
Perineuritis,  306,  308 
Periodical  strabismus,  106 
Periostitis  orbitae,  333 
Periotomy,  174 
Permanent  strabismus,  106 
Phlegmon  of  Ji  1,  136 
Phlyctenular  conjunctivitis,  176 
Phosphenes,  10 
Photophobia,  183 

Pigment-degenerations  of  the  retina,  294 
patches  in  the  conjunctiva,  179 
Pilocarpine,  39 
Pinguecula,  179 
Plastic  iritis,  203 

operations,  149,  354 
Poles  of  eye,  1 

Polypoid  growths  of  conjunctiva,  179 
Posterior  polar  cataract  234 
chamber,  200 
staphyloma  sclera,  199 
Potassa  chlorate,  168 
Powder  burns,  180 
Power  of  glasses,  table  of,  49 
Presbyopia,  56 
Pressure-bandage,  247 
Prince’s  operation  for  advan^toiinl,Tl6 
Prisms,  47,  93,  102  ^ 

Prothesis  oculi,  353  ^  \J 

Protective  glasses,  37  C  J 
Print’s  forceps,  134^ 

Pray’s  test  lettersfilC^ 

Pterygium,  177 

Pulsation  of  vessels,  36 

Puncta  lactf^fcaKa,  1 22 
Purulen^C^wfcmctivitis,  163 
PulsatincN^ophthalmus,  337 
PunctuVi  proximum,  51 
k  remotum,  51 
i  after-image,  10 
•  conjunctivitis,  176 
“  142 


& 
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Qualitative  perception  of  light,  236 
Quantitative  perception  of  light,  236 
Quinine,  a  cause  of  amblyopia^ 321 

Raeulman’s  theory  of  detachment  of  the 
retina,  298 

Reclination  of  cataract,  239 
Refraction,  errors  of,  58 
Red  color,  scotoma  for,  in  optic-nerve  atro¬ 
phy,  316 

Reduced  eye.  Listing’s,  30 

Retina,  anatomy  of,  280 

Retiniiis  and  its  varieties,  288 

Retinal  detachment,  296 

Rheumatic  iritis.  208 

Riverdin’^  method  of  skin-grafting,  149 

Rodent  ulcer  of  cornea,  189 

Rods  and  cone%  6 

Rotation  centre,  7 

Saemtsch’s  section  for  comeal  ulceration, 

188 

Samelsohn’s  treatment  of  detached  retina. 

299 

Sarcoma  of  choroid,  264  . 

conjunctiva,  179 
orbit,  342 

Scalping  operation,  140 
Scarification  of  conjunctiva,  166 
Scheiner’s  experiment,  11 
Schlemm’s  canal,  3 
Schweigger,  strabismus  table  of,  105 
Sclera,  197  . 

Scleral  puncture  in^Atinal  detachment, 

300  vVj 
Scleritis,  197 
Sclero-keratita^©3 
Sclerosis  of^imfea,  191 

VVglan 


SclerotomjpX  glaucoma,  274 
Sclerot^VeJoroiditis  posterior,  65 
ScotqrffiX93 

neoa^ve>  14 
^  w  positive,  14 

It  scintillans,  312 

^Secondary  cataract,  250 
’Serous  cysts  of  orbit,  342 
iritis,  202 
Shades,  37 

Sheaths  of  optic  nerve,  279 
Simulated  blindness,  327 
Sinus,  circular  venous,  3 
Sliding  flap  operation,  151 
Snellen’s  forceps,  134 
test  letters,  9 
Snow-blindness,  323 
Soft  cataract,  .235 
Specula,  43 
Sphincter  iridis,  200 
Spasm  of  accommodation,  55 
orbicularis,  145 
Spongy  iritis,  204 
Spurious  cataract,  205 
Squint,  87,  104 
Staphyloma  corner,  92,  189 
pellucidum,  194 
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Staphyloma  posfcicum,  65 
sclera?,  198 

Stenopaic^lasses,  195 
Stereoscope  in  strabismus,  85 
Stereoscopic  vision,  84 
Stilling’s  operation  on  lachrymal  duct,  127 
Strabismus,  87,  104 

varieties  of,  104 

Streatfield’s  operation  for  synechia,  208 
Strychnia,  89 

sulphate  in  nerve-atrophy,  317 

Stye,  134 

Subconjunctival  ecchymosis,  177 
Sugar  of  lead,  162 
Superior  oblique  muscle,  81 
rectus  muscle,  81 
Suppurative  keratitis,  187 
iritis,  204 

Suppuration  in  vitreous,  255 
Suspensory  ligament  of  lens,  3 
Swelling  of  optic  nerve,  305 
Symblepharon,  154 
Sympathetic  irritation,  220 

ophthalmia,  220 
Synechia,  posterior,  201 
Syrphilitic  retinitis,  292 

ulceration  of  conjunctiva,  177 
of  lids,  136 


Tannin,  162 
Tarsal  cartilage,  132 
Tattooing  the  cornea,  196 
Tendon  reflex,  316 
Tenonitis,  333 
Tenon’s  capsule,  103 
Tension  of  globe,  17,  267 
Tenotomy  for  muscular  insufficiency,  94 
paralysis,  103 


Test  types,  Green’s,  9 
Jaeger’s,  9 
Snellen’s,  9 

Theobald’s  bandage,  190 

lachrymal  probes,  127 
Thomson’s  test  for  astigmatism,  74 
Thrombosis  of  the  retinal  veins,  286 
orbital  veins,  336 
Tobacco  amblyopia,  320 

a  cause  of  optic-nerve  atroj 

314  Jk 

Total  staphyloma  of  cornea,  192\^^| 
Torpor  of  the  retina,  323 
Trachoma,  169  ^ 

Traumatic  cataract,  235  ( 

cyclitis,  211 

Transplantation  of  co*n^etiva,  354 
of  190 

by  W  olf  e’s  method, 

Treatment  qfASSS  ;es  of  the  eye,  37 
Trephining  traeSiornea,  194 
TrickiasiSjJjdlO,  175 


Tubercles  of  the  choroid,  263 
Tubercular  meningitis  a  cause  of  optic 
neuritis,  807 

Tumors  of  brain  a  cause  of  optic  neuritis, 
807,  309,  310 
the  choroid,  264 
the  conjunctiva,  179 
the  iris,  225 

the  optic  nerve,  the  mode  of 
their  removal,  344 
the  orbit,  341 
Tylosis,  139 

Ulceration  of  cornea  in  purulent  con¬ 
junctivitis,  165 
Ulcus  corneae  serpens,  187 
Upright  image,  ophthalmoscopic,  25 
Uraemic  amblyopia,  321 
Uvea,  200 


Vascular  keratitis,  184 

supply  of  papilla,  280 
tumors  of  lids,  138 
Vertical  diplopia,  91,  99 
Visual  acuity,  8 
angle,  8 

field,  how  to  take,  14 
for  color,  15 
in  glaucoma,  271 
optic  nerve  atrophy,  315 
in  retinitis  pigmentosa,  293 
line,  45,  105 
purple  or  rose,  5 
Vitreous  body,  253  V 

anatorq^Jl  253 
diseas^Kof?  253 
fioc^lg?  bodies  in,  254 


Warm  applipa^ns  to  eye,  161 
Warts  on  by^yjls,  136 
Weber’  s^5to?,  127 
WecKEreSKamp  strabismus-hook,  115 
scissors  forceps,  251 
arton  Jones’s  operation  for  ectrop'um, 
X141 

liams’s  lachrymal  probes,  127 
Wolfe’s  operation  for  ectropium,  etc.,  152 
Wounds  and  injuries  of  the  eye,  213 
in  the  ciliary  region,  215 
and  injuries  of  the  orbit,  346 


XANTIIELASMA,  137 
Xanthoma,  137 
Xeroma  conjunctive,  175 
Xerosis,  lr<2 

Zeuender,  diagnosis  of  muscular  paraly¬ 
sis,  99 

Zona  ophthalmique,  137 
Zonula  of  Ziun,  4 
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